HD-A121  261  USE  OF  SIMPLIFIED  INPUT  FOR  BLAST  ENERGV  ANALYSIS(U)  1/2 

CONSTRUCTION  ENGINEERING  RESEARCH  LAB  (ARMY)  CHAMPAIGN 
IL  D  HERRON  ET  AL.  MAY  82  CERL-TR-E-185 
UNCLASSIFIED  F/G  13/13  NL 


■ 

ii  . 

! 

construction 
engineering 
research 
laboratory 


United  StitM  Army 
Corps  of  Enginoors 

TECHNICAL  REPORT  E-185 
May  1983 

Energy  Analysis  Methods  for  Concept  Design 


The  contents  of  this  report  are  not  to  be  used  for  advertising,  publication,  or 
promotional  purposes.  Citation  of  trade  names  does  not  constitute  an 
official  indorsement  or  approval  of  the  use  of  such  commercial  products. 
The  findings  of  this  report  are  not  to  be  construed  as  an  official  Department 
of  the  Army  position,  unless  so  designated  by  other  authorized  documents. 


DESTROY  THIS  REPORT  WHEN  IT  IS  NO  LONGER  NEEDED 
DO  NOT  RETURN  IT  TO  THE  ORIGIN  A  TOR 


LCvv 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  fWhmi  out  Entered) 


REPORT  DOCUMENTATION  PAGE 


4.  TITLE  (mid  Submit) 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


RECIPIENT'S  CATALOG  NUMBER 


5.  TYPE  OF  REPORT  4  PERIOO  COVERED 


Use  of  Simplified  Input  for  BLAST  Energy  Analysis 


7.  AUTHOR*#; 

D.  Herron 
J.  Eidsmore 


R.  O'Brien 
D.  Lever enz 


S.  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

U.S.  ARMY 

CONSTRUCTION  ENGINEERING  RESEARCH  LABORATORY 
CHAMPAIGN,  IL  61820 


II.  CONTROLLING  OFFICE  NAME  AND  ADDRESS 


FINAL 


6.  PERFORMING  ORG.  REPORT  NUMBER 


8.  CONTRACT  OR  GRANT  NUMBER*#; 


10.  PROGRAM  ELEMENT,  PROJECT,  TASK 
AREA  4  WORK  UNIT  NUMBERS 

4A162781AT45-A-002 


I 


12.  REPORT  OATE 

May  1983 


IS.  NUMBER  OF  PAGES 

110 


MONITORING  AGENCY  NAME  4  ADDRESS*!*  dl  Heron  I  from  Controlling  Ollleo)  IS.  SECURITY  CLASS,  fof  thf#  r opart) 

Unclassified 

15#.  declassification/ DOWN  GRADING 
SCHEDULE 


«.  DISTRIBUTION  STATEMENT  *of  Mo  Report) 


Approved  for  public  release;  distribution  unlimited. 


17.  DISTRIBUTION  STATEMENT  (ol  III#  mbotroct  entered  In  Block  20,  If  different  from  Roport) 


IB.  SUPPLEMENTARY  NOTES 

Copies  are  available  from  National  Technical  Information  Service 

Springfield,  VA  22161 


IS.  KEY  WORDS  (Continue  on  rereree  eld e  If  neceeeery  end  Identify  by  block  number) 

BLAST 

buildup 

energy  consumption 
computer  programs 

/  _ _ 


24.  ABSTRACT  m  rereree  cede  ft  n meeeeeey  md  Identify  by  block  lumber) 

This  study  demonstrated  that  a  simplified  input  to  the  Building  Loads  Analysis  and 
System  Thermodynamics  (BLAST)  energy  analysis  computer  program  will  generate 
results  accurate  enough  for  designers  to  use  during  the  early  stages  of  the  Military  Con¬ 
struction,  Army  (MCA)  facility  design  process# 


1  JAM  71 


W73  EDITION  OP  I  NOV  •>  IB  OBSOLETE 


UNCLASSIFIED 

security  classification  of  this  page  f 


note  Itnlered) 


FOREWORD 


This  work  was  performed  for  the  Directorate  of  Engineering  and  Construction,  Office 
of  the  Chief  of  Engineers  (OCE),  under  Project  4A1 62781 AT45,  “Energy  and  Energy 
Conservation”;  Technical  Area  A,  “New  Construction  Energy  Design  Strategy”;  Work 
Unit  002,  “Energy  Analysis  Methods  for  Concept  Design.”  Mr.  Edward  Zulkofske. 
DAEN-ECE-E,  was  the  OCE  Technical  Monitor. 

This  research  was  performed  by  the  Energy  Systems  (ES)  Division  of  the  U.  S.  Army 
Construction  Engineering  Research  Laboratory  (CERL).  Appreciation  is  expressed  to 
Ms.  Linda  Lawrie  of  CERL  for  her  help  during  this  study.  Mr.  R.  G.  Donaghy  is  Chief 
of  CERL-ES. 

COL  Louis  J.  Circeo  is  Commander  and  Director  of  CERL,  and  Dr.  L.  R.  Shaffer  is 
Technical  Director. 


CONTENTS 


DO  FORM  1473 
FOREWORD 

LIST  OF  TABLES  AND  FIGURES 

1  INTRODUCTION . 

Background 

Objective 

Approach 

Mode  of  Technology  Transfer 

2  STUDY  METHOD . 

Use  of  Energy  Analysis  Computer  Programs  in  Energy 
Conservative  Design 
Building  Selection 
Location  Selection 

Detailed  BLAST  Input  Model  Preparation 
Annual  Energy  Simulations  Using  tha  Detailed  BLAST 
Input  Models 

Simplified  BLAST  Input  Modal  Preparation 
Annual  Energy  Simulations  Using  the  Simplified  BLAST 
Input  Model  * 

Comparison  of  Simplified  and  Detailed  Simulation  Results 
Improvements  to  the  Simplified  BLAST  Input  Models 

3  ROLLING-PIN-SHAPED  BARRACKS:  ANALYSIS  AND  FINDINGS. 

Building  Description 
Detailed  BLAST  Input  Model 
Simplified  BLAST  Input  Model 
Improved  Simplified  BLAST  Input  Model 
Use  of  Simplified  BLAST  Input  Model  for  Retrofit  Analysis 
Effect  of  Infiltration  on  the  Accuracy  of  the  Simplified  Modal 
Effect  of  "STARTING  AT's"  on  the  Accuracy  of  the 
Simplified  Model 
Summary 

Discussion  of  Results 

4  BATTALION  HEADQUARTERS  AND  CLASSROOM  BUILDING: 

ANALYSIS  AND  FINDINGS . 

Building  Description 
Detailed  BLAST  Input  Model 
Simplified  BLAST  Input  Model 
Improved  Simplified  BLAST  Input  Model 
Effect  of  Internal  Mass  on  the  Accuracy  of  the  Simplified 
BLAST  Input  Modal 

Use  of  Simplified  BLAST  Input  Model  for  Retrofit  Analysis 
Summary 

Discussion  of  Results 


CONTENTS  (Cont'd) 


5  DENTAL  CLINIC:  ANALYSIS  AND  FINDINGS . 

Building  Description 

Detailed  BLAST  Input  Model 

Simplified  BLAST  Input  Model 

Improvements  to  the  Simplified  BLAST  Input  Model 

Use  of  Simplified  BLAST  Input  Model  for  Retrofit  Analysis 

Summary 

Discussion  of  Results 

6  CONCLUSIONS . 

APPENDIX  A:  BLAST  Input  Models  for  the  Rolling  Pin  Barracks 
APPENDIX  B:  BLAST  Input  Models  for  the  Battalion  Headquarters 
and  Classroom  Building 

APPENDIX  C:  BLAST  Input  Models  for  the  Dental  Clinic 
DISTRIBUTION 


5 


TABLES 


Number 

1  Analysis  Results  -  Rolling  Pin  Barracks 

2  Description  of  the  Retrofits  for  the  Rolling  Pin  Barracks 

3  Total  Energy  Consumed  (106  Btu)  for  Three  Retrofit  Options 
for  the  Rolling  Pin  Barracks  at  Five  Locations 

4  Comparison  of  Loads  Calculated  From  Simplified  Models 
With  Loads  Calculated  From  Baseline  Model  for  the 
Battalion  Headquarters  and  Classroom  Building 

5  The  Effect  of  Mass  on  Loads 

6  Description  of  Battalion  Headquarters  and  Classroom 
Building  Retrofit  Options 

7  Retrofit  Option  Simulation  Results  for  Battalion 
Headquarters  and  Classroom  Building 

8  Comparisons  of  Loads  Calculated  From  Simplified  Models 
With  Loads  Calculated  From  Baseline  Model  (Dental  Clinic) 

9  Description  of  Retrofit  Options  for  Dental  Clinic 
10  Dental  Clinic  Retrofit  Options 


FIGURES 


1  Line  Drawing  of  Two-Company  Rolling-Pin-Shaped  Barracks’ 
First  Floor  Plan 

2  First  Floor  Divided  Into  Six  Zones 

3  Two-Zone  Model  for  Rolling  Pin  Barracks  Building  Loads 
Compared  With  the  Detailed  Model’s  Building  Loads  for 
Five  Locations 

4  Two-Zone  Model’s  System  Loads  for  the  Rolling  Pin  Barracks 
Compared  With  the  Detailed  Model’s  System  Loads  for 

Five  Locations 

5  Two-Zone  Model's  Total  Energy  for  the  Rolling  Pin  Barracks 
Compared  With  the  Detailed  Model’s  Total  Energy  for  Five 
Locations 


FIGURES  (cont'd) 


Number 

6  Simulation  Results  of  the  Retrofit  Models  for  the 
Rolling  Pin  Barracks 

7  Total  Energy  Consumption  for  the  Rolling  Pin  Barracks  - 
High  Infiltration 

8  Zone  Loads  -  STARTING  AT  Removed  From  Rolling  Pin  Barracks 
Simulation  at  Raleigh,  NC 

9  Battalion  Headquarters  and  Classroom  Building  Floor  Plan 

10  Battalion  Headquarters  and  Gassroom  Wall.  Floor, 
and  Ceiling  Details 

1 1  Battalion  Headquarters  and  Classroom  Building  Floor  Plan 
Showing  First-Floor  Zones 

12  Total  Loads  for  the  Battalion  Headquarters  and  Gassroom 
Building 

13  Zone  Load  Comparisons  for  the  Battalion  Headquarters  and 
Gassroom  Building 

14  Retrofit  Option  Comparison  for  Battalion  Headquarters  and 
Gassroom  Building 

1 5  Dental  Clinic  Floor  Plan 

16  Dental  Clinic  Wall,  Floor,  and  Ceiling  Details 

17  Zone  Loads,  Dental  Ginic 

1 8  System  Loads,  Dental  Ginic 

19  Total  Loads,  Dental  Ginic 

20  Total  Energy  Consumed  for  Five  Retrofit  Options  for  the 
Dental  Clinic 


USE  OF  SIMPLIFIED  INPUT 
FOR  BLAST  ENERGY  ANALYSIS 


1  INTRODUCTION 

Background 

The  Building  Loads  Analysis  and  System  Thermo¬ 
dynamics  (BLAST)  energy  analysis  computer  program 
can  predict  hourly  space  heating  and  cooling  require¬ 
ments  for  new  or  existing  buildings  by  simulating  hour¬ 
ly  fan  system  performance  and  the  hourly  performance 
of  conventional,  solar,  or  total  energy  mechanical 
equipment.1  The  BLAST  program  is  considerably  more 
powerful  and  accurate  than  hand  calculation  methods. 
It  also  gives  government  and  government-employed 
architect/engineer  (A/E)  designers  more  design  inform¬ 
ation  about  a  building’s  peak  and  total  energy  usage. 
To  use  BLAST  for  such  an  energy  analysis,  the  pro¬ 
gram  must  be  given  a  description  of  the  building  to 
be  modeled  and  its  energy  systems,  including  data  on 
the  building’s  geometric  layout,  and  its  wall  construc¬ 
tion,  planned  use,  and  mechanical  system  performance. 
BLAST  can  perform  an  energy  analysis  using  a  very 
detailed  description  of  the  facility,  including  exact 
wall  and  window  geometry,  complete  wall  construction 
and  occupancy  use  specification,  and  detailed  mechan¬ 
ical  equipment  performance  parameters.  BLAST  can 
also  perform  an  energy  analysis  using  a  very  simplified 
description  of  the  facility  where  exact  building 
geometry  is  not  considered,  typical  wall  constructions 
and  occupancy  use  profiles  are  used,  and  mechanical 
system  parameters  are  defaulted  to  typical  values. 

Since  BLAST  can  accept  input  for  a  very  detailed 
building  model  and  since  the  BLAST  Users  Manuals 
describe  how  to  input  a  very  detailed  model,  designers 
have  assumed  that  a  very  detailed  building  description 
must  be  input  for  BLAST  to  perform  a  valid  energy 
analysis.  Because  of  this  misconception,  and  because 
a  building’s  design  details  are  usually  not  available 
until  the  final  design  stage  of  the  Military  Construc¬ 
tion,  Army  (MCA)  building  delivery  process,  BLAST 
has  mainly  been  used  to  analyze  new  Army  facilities 
that  are  in  the  final  stage  of  the  design  program.  But 
if  BLAST  analysis  is  delayed  until  the  final  stage  of  a 


'd.  C.  H'  tle,  The  Bultdii  Loads  Analysts  and  System 
Thermodyna ■  i  ( BLAST 1  gram.  Version  2,0,  Volume*  I 
and  II,  Tecfih.._.  ,v  -wrt  J3/ADA072272  and  ADA072273 
(U.  S.  Army  C.. -action  Engineering  Research  Laboratory 
(CERL) ,  1979). 


building's  design,  it  is  impossible  to  reap  the  full  bene¬ 
fits  of  BLAST’S  energy  analysis  predictions,  since  most 
decisions  which  affect  the  building’s  energy  perform¬ 
ance  are  made  in  the  early  design  stages.  Thu.,  for 
BLAST  to  be  used  effectively,  it  must  be  used  in  early 
design  stages  when  details  about  the  building’s  design 
are  not  available.  Therefore,  BLAST  must  accurately 
predict  building  energy  use  based  on  a  minimal  input 
description. 

To  demonstrate  that  BLAST  can  do  a  building 
energy  analysis  from  a  very  minimal  input,  the  U.S. 
Army  Construction  Engineering  Research  Laboratory 
(CERL)  designed  a  study  to  compare  the  accuracy  of 
results  obtained  using  minimal  BLAST  input  with 
those  obtained  using  very  detailed  input.  By  showing 
how  a  simple  facility  description  can  produce  results 
comparable  to  those  obtained  using  a  detailed  facility 
description,  BLAST  would  be  proved  suitable  as  an 
analysis  tool  for  early  facility  design  stages.  Thus, 
designers  could  begin  using  BLAST  at  the  point  in  the 
design  process  where  important  energy  decisions  are 
being  made. 

Objective 

The  objective  of  this  study  was  to  justify  the  use  of 
simplified  BLAST  input  for  energy  analysis. 

Approach 

1.  Three  standard  Army  building  designs  were 
selected  for  study. 

2.  Detailed  descriptions  of  each  standard  design 
were  obtained,  including  as-built  drawings  and  facility 
operation  data  collected  during  onsite  visits  to  one 
example  of  each  design. 

3.  A  detailed  (baseline)  BLAST  input  model  was 
prepared  for  each  building  design  and  a  BLAST  annual 
energy  analysis  performed  for  each  detailed  model  for 
a  location  in  a  mild,  hot,  and  cold  climatic  region. 

4.  A  very  simple  BLAST  input  model  was  prepared 
for  each  standard  design  and  a  BLAST  annual  energy 
analysis  performed  using  the  simplified  model  for  the 
mild  climatic  location. 

5.  For  each  design,  the  results  of  the  annual  energy 
analysis  using  the  detailed  input  model  were  compared 
with  the  results  obtained  using  the  simple  input  model. 

6.  When  good  agreement  was  not  obtained  between 
the  simple  and  detailed  model  results,  more  detail  was 
added  to  the  simple  model  and  Steps  4  and  5  repeated 
until  good  agreement  was  obtained. 
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7.  After  the  simplest  accurate  model  was  deter¬ 
mined  for  each  design,  that  model  was  used  to  perform 
annual  energy  analyses  for  each  design  for  the  hot  and 
cold  climatic  regions.  The  results  were  compared  and 
the  results  obtained  for  the  baseline  model. 

Mode  of  Technology  Transfer 

It  is  recommended  that  the  results  of  this  study  be 
used  to  develop  guidance  for  simplifying  BLAST 
input,  and  that  such  guidance  be  referenced  in  an 
Engineering  Improvement  Recommendation  System 
Bulletin  and  included  in  the  next  revision  to  Engineer 
Technical  Letter  1110-3-309,  Interim  Energy  Budgets 
for  New  Facilities. 2 


2  STUDY  METHOD 

Use  of  Energy  Analysis  Computer  Programs 
in  Energy  Conservative  Design 

Energy  efficiency  is  a  major  consideration  in  the 
design  of  new  facilities.  The  Department  of  the  Army 
uses  two  procedures  to  ensure  that  new  facility  designs 
are  energy  conservative: 

1.  Prescriptive  standards  like  those  found  in  the 
Department  of  Defense  Construction  Criteria  Manual 
4270.  1-M  specify  the  types  of  materials,  minimum 
insulation  levels,  amount  and  type  of  glass,  and  me¬ 
chanical  system  types  and  operating  rules  which  may 
be  used  for  a  facility  design. 

2.  A  maximum  design  energy  consumption  rate  is 
assigned  on  a  per  square  foot  basis  to  each  facility 
type  according  to  climatic  zones.  Each  actual  facility 
design  must  be  shown  to  consume  no  more  than  the 
amount  of  energy  specified  in  the  design  energy  budget 
for  that  facility  type  and  climatic  region. 

Energy  analysis  computer  programs  like  BLAST 
were  developed  to  help  designers  create  energy  ef¬ 
ficient  buildings.  These  programs  let  designers  evaluate 
design  options  by  ranking  design  alternatives  according 
to  their  relative  energy  savings.  They  also  let  designers 
show  that  their  designs  will  comply  with  the  appropri¬ 
ate  design  energy  budget. 


2lnterim  Energy  Budgets  for  New  Facilities,  Engineer 
Technical  Letter  1 110-3-309  {Office  of  the  Chief  of  Engineers, 
30  August  1979). 


Building  Selection 

To  demonstrate  how  a  simple  BLAST  input  model 
could  be  used  by  Army  designers  to  perform  energy 
analyses  during  early  design  stages,  CERL  studied 
three  facility  types  based  on  Army  standard  designs. 
(Chapters  3,  4,  and  5  give  a  complete  description  of 
each  selected  facility  type.) 

Detailed  descriptions  of  each  design,  including  as- 
built  drawings  and  building  operation  data,  were 
collected  during  onsite  visits  to  one  example  of  each  of 
the  standard  designs  (see  Chapter  3).  These  field 
surveys  verified  the  as-built  drawings  and  gathered 
data  on  building  occupancy  and  lighting,  equipment 
usage,  and  the  actual  operation  of  the  heating  or  air- 
conditioning  system. 

Location  Selection 

Locations  representative  of  mild,  hot,  and  cold 
climatic  regions  were  selected.  The  mild  climatic 
regions  were  Columbia,  MO;  Forth  Worth,  TX;  and 
Raleigh,  NC.  The  cold  climatic  regions  were  Colorado 
Springs,  CO,  and  Bismarck,  ND.  The  hot  climatic 
region  was  Phoenix,  AZ.  One  year  of  typical  actual 
houi.y  weather  data  was  obtained  for  each  location. 

Detailed  BLAST  Input  Model  Preparation 

A  detailed  BLAST  input  model  was  prepared  for 
each  facility  selected  for  study.  These  detailed  models 
reflected  the  actual  construction  and  operation  of  the 
facility  as  much  as  possible.  Each  building  was  divided 
into  zones  according  to  the  zoning  of  the  heating  or 
air-conditioning  system  in  the  actual  building.  Each 
zone’s  geometry  and  wall  construction  were  described 
as  they  appeared  on  the  field-verified  as-built  drawings. 
Wall  coordinates*  were  used  to  describe  the  location  of 
each  wall  in  each  zone  and  the  location  of  each  door 
and  window  on  each  wall.  Each  zone’s  occupancy, 
lighting,  and  equipment  daily  usage  profiles  were  input 
as  determined  from  design  criteria  and  by  the  field 
survey.  Energy  analysis  programs  account  for  the 
effects  of  occupants  on  the  energy  consumption  of  a 
facility  by  allowing  the  program  user  to  input  profiles 
for  the  occupancy,  lighting,  building  equipment,  and 
thermostat  settings.  Designers  of  new  facilities  must 
approximate  the  effects  of  building  occupants  ba-cd 


•Wall  coordinates  (STARTING  AT’s)  specify  the  three- 
dimensional  location  of  a  wail  in  the  building.  When  wall 
coordinates  are  used,  the  exact  shape  of  the  facility  can  be 
modeled  and  building  self-shading  can  be  accurately  deter¬ 
mined.  When  wall  coordinates  are  omitted,  building  self- 
shading  cannot  be  calculated  and  the  simulation  will  assume 
the  building  has  no  self-shading. 
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on  the  functional  specifications  for  the  facility.  Be¬ 
cause  the  effect  of  occupants  typically  remains  con¬ 
stant  over  all  design  alternatives,  these  approximations 
have  little  effect  on  the  accuracy  of  the  energy  analyses. 
If  the  goal  of  the  energy  analysis  is  to  predict  the 
actual  energy  consumption  of  a  real  facility,  then  the 
occupancy  effects  must  be  precisely  determined,  since 
variations  in  these  effects  can  cause  significant  vari¬ 
ations  in  building  energy  consumption.  Because  the 
goal  of  this  study  was  only  to  compare  two  different 
design  analyses,  the  occupancy  effects  were  not  deter¬ 
mined  in  sufficient  detail  to  predict  the  actual  annual 
energy  consumption  of  these  facilities.  The  operation 
of  each  zone’s  room  thermostat  was  modeled  as  closely 
as  possible  to  the  actual  operation  of  the  thermostats 
as  determined  in  the  field  survey.  The  building’s  heat¬ 
ing  or  air-conditioning  system  operation  (ventilation 
air  quantities,  deck  set  points,  seasonal  scheduling)  was 
also  modeled  as  closely  as  possible  to  the  actual 
system’s  operation.  Every  attempt  was  made  to  include 
the  details  of  each  facility’s  design  and  operation  into 
the  BLAST  input  model. 

The  ability  of  the  detailed  BLAST  input  models 
for  the  dental  clinic  and  the  battalion  headquarters  and 
classroom  building  to  accurately  predict  a  building’s 
energy  consumption  was  verified  in  an  earlier  study.3 
This  study  showed  that  the  detailed  models  predicted 
energy  consumption  to  within  10  to  12  percent  of 
measured  energy  consumption  during  the  6-month 
comparison  period.  Thus,  the  detailed  BLAST  input 
models  for  the  three  buildings  accurately  reflect  the 
design  and  operation  of  the  facilities  and  accurately 
predict  their  energy  performance. 

Annual  Energy  Simulations  Using 
the  Detailed  BLAST  Input  Models 

To  develop  baseline  energy  consumption  data  for 
each  facility,  the  detailed  BLAST  input  models  were 
used  to  perform  annual  simulations  of  the  facilities  in  at 
least  one  location  for  each  of  the  three  climatic  regions 
(mild,  hot,  and  cold).  Simulation  results  included: 

1 .  The  annual  heating  and  cooling  demands  for  the 
zones  (i.e.,  the  total  amount  of  heating  or  cooling 
which  must  be  supplied  to  the  zones  to  keep  them  at  a 
specific  temperature). 


3D.  Herron,  Comparison  of  Building  Loads  Analysis  and 
System  Thermodynamics  (BLAST)  Computer  Program  Simula¬ 
tions  and  Measured  Energy  Use,  Technical  Report  E-174 / 
ADA105162  (CERL,  1981). 


2.  The  annual  heating  and  cooling  demands  of  the 
fan  systems  (i.e.,  the  amount  of  hot  and  chilled  water 
which  must  be  supplied  to  the  fan  systems  to  provide 
the  necessary  heating  and  cooling  to  the  building  and 
to  provide  ventilation  air). 

3.  The  annual  total  energy  consumption  of  the 
building,  including  energy  for  the  heating  or  air- 
conditioning  system  and  the  building’s  lights  and 
equipment. 

Simplified  BLAST  Input  Model  Preparation 

The  most  simple  BLAST  input  models  possible 
were  developed  for  each  of  the  chosen  facilities.  Each 
model  contained  only  the  minimum  information 
needed  to  ensure  that  all  aspects  of  the  facility’s  energy 
consumption  had  been  addressed.  Each  building  was 
divided  into  the  fewest  number  of  zones  that  would 
reflect  the  operation  of  the  building  (e.g..  space  which 
was  not  cooled  could  not  be  grouped  with  space  which 
had  cooling).  All  walls  of  a  zone  with  the  same  con¬ 
struction  type  and  facing  angle  were  combined  into  a 
single  wall  as  were  windows,  doors,  roofs,  and  floors. 
Wall  coordinates  were  not  specified.  Interior  partitions 
within  a  zone  were  combined  and  described  as  internal 
mass.  Zone  occupancy,  lighting,  and  equipment 
amounts  were  combined  when  operating  schedules 
were  similar.  The  heating  or  air-conditioning  system 
models  were  simplified  to  reflect  fewer  zones.  These 
simplified  models  substantially  reduced  the  amount 
and  the  detail  of  the  input  compared  to  the  baseline 
model. 

Annual  Energy  Simulations  Using 
the  Simplified  BLAST  Input  Modal 

The  simplified  BLAST  input  models  were  used  to 
perform  annual  energy  simulations  for  the  mild  cli¬ 
matic  location  where  the  baseline  (detailed)  simula¬ 
tions  had  been  performed.  Simulation  results  included 
the  same  data  as  the  baseline  simulation  results. 

Comparison  of  Simplifiad  and 
Detailed  Simulation  Rasults 

If  a  simplified  input  model  is  to  be  used  during  early 
design  stages  to  assess  a  facility’s  energy  performance, 
then  the  model  must  accurately  predict  the  zone 
heating  and  cooling  requirements  so  the  energy  impacts 
of  architectural  modifications  can  be  addressed.  It 
must  also  accurately  predict  system  and  total  energy 
consumption  so  the  energy  impacts  of  mechanical 
system  design  changes  can  be  identified.  Thus,  for  each 
facility,  the  results  of  the  detailed  and  simplified 
simulations  for  the  mild  climatic  location  were  com¬ 
pared.  To  ensure  the  accuracy  of  the  simplified  model. 


this  comparison  included  data  for  the  zone  heating  ft  of  exterior  wall  and  4399  sq  ft  of  single-pane  glass, 

and  cooling  loads,  system  heating  and  cooling  energy  The  building  volume  to  external  surface  area  ratio  is 

demands,  and  total  energy  consumption.  6.63.  The  ground  floor  consists  of  4  in.  of  stone,  an 

airspace,  and  4  in.  of  concrete.  There  is  a  built-up 
Improvements  to  tha  Simplified  BLAST  Input  Models  roof  with  1/2-in.  stone,  3/8-in.  felt  and  membrane. 
When  the  data  comparison  showed  that  good  2  in.  of  dense  insulation,  and  4  in.  of  concrete.  Each 

agreement  was  not  obtained  between  the  simplified  barracks  houses  204  persons.  Figure  1  is  a  line  drawing 

and  detailed  model  for  the  mild  climatic  location,  of  the  first  floor  of  the  barracks.  The  barracks  does 

the  simplified  model  was  revised  and  the  simulation  not  have  any  core  area;  it  is  heated  and  cooled  by 

and  data  comparison  repeated.  These  revisions  mainly  fan/coil  units  which  receive  their  hot  and  chilled 

involved  increasing  the  number  of  zones  in  the  simpli-  water  from  a  remote  central  plant.  Except  for  a  small 

fled  model  to  account  for  interior  versus  exterior  electric  load,  the  only  internal  loads  are  people  and 

space,  or  for  areas  with  high  internal  loads.  Detail  was  lights.  The  external  load  through  the  walls,  windows, 

added  to  the  simplified  model  until  good  agreement  roof,  floor,  and  infiltration  is  the  primary  load  for  the 

with  the  baseline  model  was  obtained.  heating  and  cooling  system. 

After  a  valid  simplified  model  was  created  for  each  Detailed  BLAST  Input  Model 

facility  (based  on  the  simulation  results  for  the  mild  To  determine  the  simplest  possible  BLAST  input 

climatic  region),  the  simulations  were  repeated  for  the  model  for  the  rolling  pin  barracks,  a  detailed  BLAST 

hot  and  cold  climatic  regions  for  each  facility.  These  model  of  the  building  was  developed.  The  building 

data  were  then  compared  with  the  results  obtained  was  divided  into  18  zones.  Each  floor  had  six  zones 

using  the  baseline  model.  (Figure  2).  The  numbers  and  sizes  of  the  rooms  within 

a  zone  determined  the  zone’s  occupancy.  Lighting  was 
based  on  the  zone’s  floor  area.  The  amount  of  in¬ 
filtration  used  was  0.8  air  changes  per  hour.  The 

3  ROLLING-PIN-SHAPED  BARRACKS:  temperature  control  used  in  the  building  was  full 

ANALY*SI^  AND  FINDINGS  heating  below  68°F  during  the  heating  season  and 

fuU  cooling  above  78°F  during  the  cooling  season. 
The  amount  of  heating  and  cooling  for  each  zone  in 
Building  Description  the  detailed  model  was  sized  to  meet  the  most  extreme 

A  detailed  description  of  the  two-company,  rolling-  heating  and  cooling  demands  of  the  coldest  and  hottest 

pin-shaped  barracks  for  enlisted  personnel  was  ob-  climatic  locations:  Colorado  Springs,  CO,  and  Phoenix, 

tained  from  the  as-built  drawings  and  a  field  survey  of  A Z,  respectively.  Appendix  A  lists  the  BLAST  input 

a  barracks  located  at  Fort  Bragg,  NC.  The  barracks  is  description  for  the  detailed  model.  This  model  was 

a  three-story  building  with  40,698  sq  ft  of  floor  area.  used  to  perform  a  BLAST  simulation  in  each  of  the 

The  exterior  walls  are  4-in.  face  brick  with  2  in.  of  air  five  locations.  The  results  of  these  analyses  are  shown 

space  and  4  in.  of  concrete  block.  There  are  16,061  sq  in  Table  1. 


Simplified  BLAST  Input  Model 

After  the  detailed  model  results  were  obtained,  the 
simplest  possible  BLAST  input  model  was  developed. 
The  entire  building  was  modeled  as  a  single  zone.  All  the 
exterior  walls  and  windows  facing  the  same  direction 
were  lumped  together.  Wall  coordinates  (STARTING 
AT’s)  were  not  used.  Partitions  were  described  as 
internal  mass.  The  overhangs  were  widened  so  they 
had  the  same  shading  angle  with  the  windows  as 
before.  If  the  amount  of  people  and  lights  had  the 
same  schedule,  they  were  combined.  The  heating 
and  cooling  capacities  were  combined  when  rooms 
had  the  same  temperature  control  profile.  Appendix 
A  shows  the  one-zone  BLAST  model.  This  one-zone 
model  was  used  to  simulate  the  building  in  Colorado 
Springs.  Table  1  shows  that  the  one-zone  model  does 
not  simulate  the  building  nearly  as  accurately  as  the 
18-zone  model.  This  is  probably  because  of  the  build¬ 


ing’s  east-west  orientation.  Since  the  south  side  will 
get  more  sun  than  the  north  side,  the  south-side 
zones  will  need  more  cooling  and  less  heating  than 
the  north-side  zones.  The  one-zone  model  does  not 
separate  the  south  and  north  sides.  Instead,  the  north- 
and  south-side  loads  are  mixed,  which  cancels  some  of 
the  load. 

Improved  Simplified  BLAST  Input  Model 

Because  the  one-zone  model  was  not  satisfactory, 
a  two-zone  model  was  developed.  The  building  was 
divided  into  a  north  and  south  zone.  As  before,  all 
wall  areas,  window  areas,  people,  and  lights  were 
combined  based  on  the  rooms  that  made  up  each  of 
the  two  zones.  “STARTING  AT’s”  were  not  used 
since  the  building  had  only  minor  amounts  of  self¬ 
shading.  Appendix  A  lists  the  two-zone  BLAST 
description.  Figure  3  compares  the  building  heating 
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Figure  3.  Two-zone  model  for  rolling  pin  barracks  building  loads  compared  with  the  detailed  model’s  building 
loads  for  five  locations. 


and  cooling  loads  for  the  two-zone  model  with  the 
detailed  model  for  all  five  locations.  The  two-zone 
model  results  agree  with  the  detailed  model  results  to 
within  S  percent  at  all  locations,  except  for  the  heating 
load  in  Phoenix,  which  is  8  percent  too  high.  Because 
there  is  a  small  heating  load  in  Phoenix,  a  small  dif¬ 
ference  between  the  models  can  cause  a  relatively 


large  percentage  error.  The  cooling  load  is  small  in 
Colorado  Springs,  and  this  small  difference  results  in 
the  second  largest  error  (S  percent).  As  shown  in 
Figures  4  and  5,  the  system  heating  and  cooling  loads 
and  the  barracks’  total  energy  consumption,  respec¬ 
tively,  show  good  agreement  between  the  two-zone 
simplified  model  and  the  detailed  model. 
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Figure  4.  Two-zone  model’s  system  loads  for  the  rolling  pin  barracks  compared  with  the  detailed  model’s  system 
loads  for  five  locations. 


Figure  5.  Two-zone  model’s  total  energy  for  the  rolling  pin  barracks  compared  with  the  detailed  model’s  total 
energy  for  five  locations. 
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Um  of  Simplified  BLAST  Input  Model 
for  Retrofit  Analysis 

The  detailed  model  and  the  two-zone  models  were 
also  run  for  selected  energy  conservation  retrofit 
options.  Table  2  describes  each  retrofit  option;  Table 
3  and  Figure  6  compare  the  simulation  results  of  the 
detailed  model  with  the  results  for  the  two-zone  model 
for  each  retrofit  option.*  The  numerical  differences 
between  the  detailed  retrofit  models  and  the  detailed 
baseline  models  are  usually  the  same  as  the  difference 
between  the  two-zone  detailed  and  retrofit  models. 
Most  important,  the  simplified  models  always  rank  the 
retrofit  options  in  the  same  order.  The  difference  in 
terms  of  energy  savings  is  nearly  the  same. 


*lt  may  appear  that  some  of  these  retrofits  use  more 
energy.  This  is  true  for  the  zone  loads,  but  the  system  loads 
actually  decrease. 


Table  2 

Description  of  the  Retrofits 
for  the  Rolling  Pin  Barracks 


Retrofit 

R1 


Description 

Block  vents  with  2  in.  of  blueboard  insulation, 
rubber  sealant,  and  1/8  in.  of  aluminum  plate. 
Also  reduce  bathroom  exhaust  by  SO  percent. 


R2 


Fill  the  wall's  2-in.  cavity  with  R  =  10  sq  ft  - 
hour  “F/Btu  sprayed -in  insulation. 


R3 


Add  storm  windows  made  of  l/8-in.-thick 
glass.*  Assume  that  infiltration  is  reduced 
20  percent  by  adding  storm  windows. 


*This  may  not  be  practical  for  barracks  with  casement 
windows. 


Table  3 

Total  Energy  Consumed  (106  Btu)  for  Three  Retrofit  Options  for  the 
Rolling  Pin  Barracks  at  Five  Locations 


Baseline 


R1 


R1  +  R2 


R1  +  R2  +  R3 


IS 


•••■  1 


•  '.I 


Savings  %  A  Savings  %  A  Savings  %  A  Savings  %  A 

Sum  (10*  Btu)  Detailed  Sum  (10*  Btu)  Detailed  Sum  (10*  Btu)  Detailed  Sum  (10*  Btu)  Detailed 
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Figure  6.  Simulation  results  of  the  retrofit  models  for  the  rolling  pin  barracks. 
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Effect  of  Infiltration  on  the  Accuracy 
of  the  Simplified  Model 

To  determine  how  increased  infiltration  affects 
simulation  results,  an  alternate  detailed  model  was 
developed  that  included  higher  infiltration  rates.  The 
simulation  was  repeated  with  this  model  for  four 
locations.*  The  infiltration  rate  was  1.5  air  changes 
per  hour  in  Bismarck,  ND.  The  other  locations  had 
infiltration  rates  of  23  air  changes  per  hour.  The  one- 
zone  model  was  also  revised  to  include  the  increased 
infiltration.  As  shown  in  Figure  7,  a  one-zone  model 
was  accurate  enough  to  describe  this  detailed  model. 


*The  other  model  more  realistically  represents  a  rolling- 
pin-shaped  barracks. 


Figure  7  shows  the  total  energy  consumption  for  both 
the  detailed  and  one-zone  models  at  all  locations. 
Also  shown  in  the  figure  are  the  results  obtained 
using  a  one-zone  model  where  the  number  of  people 
and  lights  are  rounded  off'.  Both  a  dorm  operating 
schedule  and  a  68  to  78°F  deadband  temperature 
control  were  used.  This  model  is  the  simplest  possible 
model  which  could  be  developed.  While  this  approxi¬ 
mate  one-zone  model  is  not  very  accurate,  it  does 
predict  the  energy  consumption  to  within  35  percent. 
The  higher  infiltration  rate  is  the  reason  that  a  one- 
zone  model  accurately  simulates  the  building.  Since 
the  one-zone  model  was  not  far  off  in  the  low- 
infiltration  building,  increased  infiltration  makes  ail 
the  zones  even  more  thermodynamically  similar, 
such  that  one  zone  is  sufficient. 
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Effect  of  “STARTING  AT'*"  on  the 
Accuracy  of  the  Simplified  Model 

Using  the  alternate  detailed  model,  the  two-zone 
model,  and  the  one-zone  model,  the  effect  of  not 
using  “STARTING  AT’s”  for  the  Raleigh,  NC,  location 
was  tested.  Figure  8  shows  that  there  was  no  change  in 
simulation  results  when  the  “STARTING  AT”  phrase 
was  removed.  This  is  because  the  building  has  very 
little  self-shading. 


other  facilities.  Some  of  the  general  conclusions  which 
can  be  drawn  are: 

1.  Multistory  buildings  of  similar  design  do  not 
have  to  have  each  floor  modeled  as  a  separate  zone. 
Instead,  the  building  should  be  modeled  as  one  or  more 
tall  zones  equal  in  height  to  the  total  building  height. 
The  number  of  zones  will  depend  on  the  building’s 
configuration,  orientation,  and  use  pattern. 


Summary 

The  rolling  pin  barracks  can  be  accurately  simulated 
in  two  zones  by  dividing  the  building  into  north-  and 
south-facing  zones.  The  simplified  zone  model  com¬ 
bines  all  the  exterior  wall  and  window  areas  within 
each  zone,  plus  loads  produced  by  people,  lights,  and 
infiltration.  It  also  includes  partitions  as  building 
internal  mass.  If  retrofit  options  are  simulated,  the 
simplified  model  will  respond  in  the  same  way  as  the 
detailed  model.  The  retrofit  options  will  be  ranked  in 
the  same  order  by  either  the  simplified  or  detailed 
model.  The  energy  savings  are  about  the  same  with 
either  model.  Infiltration  is  an  important  factor  in 
deciding  how  many  zones  are  needed  to  describe  a 
building.  If  the  infiltration  rate  is  doubled,  a  one-zone 
model  will  accurately  simulate  the  building. 

Discussion  of  Results 

The  simplification  of  the  BLAST  input  deck  dis¬ 
cussed  in  this  chapter  can  be  applied  to  the  analysis  of 


2.  Individual  rooms  can  be  grouped  into  one  large 
zone  if  their  use  patterns  and  internal  loads  are  similar. 

3.  Interior  partitions  can  be  ignored  as  long  as  their 
mass  is  accounted  for. 

4.  The  actual  locations  of  walls,  windows,  and 
doors  are  not  needed  unless  some  parts  of  the  building 
shade  themselves.  In  fact,  the  actual  shapes  of  walls, 
windows,  and  doors  are  immaterial  so  long  as  all  the 
area  and  the  orientation  have  been  accounted  for. 

5.  South-facing  rooms  will  have  to  be  grouped  into 
a  separate  zone  from  north-facing  rooms  if  there  is  a 
significant  amount  of  glass  (>  10  percent  of  wall  area). 
This  accounts  for  the  use  of  two  zones  instead  of  one 
zone  in  the  barracks  model. 

The  rolling  pin  barracks  energy  loads  are  dominated 
by  the  building  envelope.  That  is,  the  heating  and 
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Figure  8.  Zone  loads  -  STARTING  AT  removed  from  rolling  pin  barracks  simulation  at  Raleigh,  NC. 
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cooling  requirements  of  the  barracks  are  determined 
mainly  by  the  characteristics  of  the  building  envelope, 
since  the  loads  from  people,  lights,  internal  equipment, 
and  ventilation  are  minimal.  Several  other  Army 
standard  building  types,  including  warehouses,  mainte¬ 
nance  shops,  gymnasiums,  and  commissaries,  have 
similar  characteristics.  Thus,  similar  reductions  in  the 
amount  of  detailed  information  required  to  produce 
”alid  BLAST  analysis  of  these  facilities  should  also 
be  possible. 


_  BATTALION  HEADQUARTERS  AND 
4  CLASSROOM  BUILDING: 

ANALYSIS  AND  FINDINGS 

Building  Description 

A  detailed  description  of  the  battalion  headquarters 
and  classroom  building  was  obtained  from  as-built 
drawings  and  a  field  survey  of  a  battalion  headquarters 
and  classroom  building  located  at  Fort  Carson,  CO. 
This  building  is  a  one-story  structure  with  a  ground 
floor  area  of  18,907  sq  ft  and  a  partial  basement  area 
of  3300  sq  ft.  The  building  is  259  ft  long,  73  ft  wide, 
and  has  an  exterior  wall  area  of  8235  sq  ft.  Figures  9 
and  10  show  a  floor  plan  and  typical  wall,  roof,  and 
floor  sections,  respectively.  The  building  core  is  served 
by  a  seven-zone  multizone  air-handling  system  which 
receives  hot  and  chilled  water  from  a  remote  central 
plant.  The  temperature  in  the  core  area  is  maintained 
at  74°F  during  the  heating  season  and  at  78°F  during 
the  cooling  season.  The  storage  areas  at  each  end  of  the 
ground  floor  and  the  basement  are  served  by  single¬ 
zone,  heating-only  systems  which  also  receive  hot 


water  from  a  remote  central  plant.  They  are  kept  at 
74°F  during  the  heating  season.  Sixteen  people  occupy 
the  facility  during  normal  working  hours  with  25 
additional  persons  occupying  each  of  the  classrooms 
for  2  hours  each  weekday.  Four  persons  occupy  the 
facility  at  night  and  on  weekends. 

Detailed  BLAST  Input  Model 

Based  on  the  data  gathered  from  the  as-built  draw¬ 
ings  and  the  field  survey,  a  10-zone  detailed  model  of 
the  battalion  headquarters  and  classroom  building  was 
prepared.  The  model’s  10  zones  correspond  to  the 
building’s  10  actual  heating  and  air-conditioning  zones. 
(Figure  11  shows  the  location  of  the  nine  first-floor 
zones.)  The  basement  is  modeled  as  a  single  zone.  Walls 
and  windows  were  input  at  their  exact  locations  as 
determined  from  the  as-built  drawings.  Zone  occupan¬ 
cy  and  lighting  levels  were  input  as  determined  by  the 
building  survey.  Infiltration  was  assumed  to  be  zero, 
since  the  building  was  positively  pressurized  by  the  fan 
system.  This  system  operated  continuously  and  intro¬ 
duced  about  7000  cfm  of  ventilation  air.  Appendix  B 
lists  the  detailed  BLAST  input  model. 

BLAST  simulations  were  performed  using  the 
detailed  (baseline)  BLAST  model  for  three  locations: 
Raleigh,  NC;  Bismarck,  ND;  and  Phoenix,  AZ.  The 
results,  given  in  Table  4,  show  how  inefficient  the 
multizone  air-handling  system  used  in  the  building  is. 
The  energy  required  by  this  system  is  between  seven 
and  23  times  the  load  needed  by  the  building.  This  is 
inherent  in  the  design  of  multizone  systems,  which  are 
required  to  simultaneously  heat  and  cool.  The  .otal 
energy  consumed  by  a  multizone  air-handling  system 
depends  almost  entirely  on  the  type  of  system,  and 
very  little  on  the  design  of  the  structure. 


Cap  Flashing 
Pre-Fob  Facia 


Built-up  Roofing 
Over  Rigid  Insulation 


Metal  Deck 
Batt  Insulation 

Steel  Joist 


Finish  Ceiling 


4*  Brick 


8  Block 


2  Layers  50  lb  Felt 
Finish  Floor 


Vapor  Barrier 


Foam  Insulation 
Concrete 


Figure  >0.  Battalion  headquarters  and  classroom  wall, 
floor,  and  ceiling  details. 


Figure  11.  Battalion  headquarters  and  classroom  building  floor  plan  showing  first-floor  zones. 


Table  4 

Comparison  of  Loads  Calculated  From  Simplified  Models  With  Loads  Calculated  From 
Baseline  Model  for  the  Battalion  Headquarters  and  Classroom  Building 


Zone  Loads  (10*  Btu) 
Heating  Cooling 


System  Loads  (10*  Btu) 
Heating  Cooling 


Total 

Energy  (10*  Btu) 


Simplified  BLAST  Input  Model 

After  the  detailed  BLAST  model  was  complete,  the 
simplest  possible  BLAST  input  model  for  the  battalion 
headquarters  and  classroom  building  was  developed. 
Because  the  building  has  a  basement  area  and  heated- 
only  storage  areas  on  the  main  floor,  a  one-  or  two- 
zone  model  was  not  likely  to  give  good  results,  since 
areas  which  had  cooling  and  heating  would  have  to  be 
combined  with  heated-only  areas.  Thus,  the  simplest 
possible  BLAST  input  model  has  three  zones:  one  zone 
for  the  heated  and  cooled  space,  one  zone  for  the 
heated-only  first  floor  storage  areas  (zones  8  and  9  in 
Figure  11),  and  one  zone  for  the  basement.  Appendix 
B  lists  this  simplified  three-zone  model.  All  walls, 
windows,  doors,  roofs,  and  floors  with  the  same 
construction  and  orientation  were  combined.  Because 
the  building  is  basically  rectangular,  self-shading  was 
not  important.  Wall  coordinates  were  not  specified. 
The  people,  lighting,  and  building  equipment  loads 
were  obtained  for  each  of  the  three  zones  by  com¬ 
bining  the  loads  from  each  zone  of  the  detailed  BLAST 
input  model.  Similarly,  the  zone  heating  or  cooling 
capacities  were  determined  by  combining  the  capacities 
used  in  the  detailed  model. 

The  three-zone  model  was  tested  for  Raleigh,  NC. 
Although  the  prediction  of  total  energy  consumed  is 
very  accurate  (Table  4  and  Figure  1 2),  the  three-zone 
model  is,  in  fact,  not  a  good  model.  This  is  evidenced 
by  the  zone  loads  shown  in  Table  4. 

There  is  virtually  no  difference  between  the  three- 
zone  model  results  and  the  baseline  results  for  total 
energy  consumed  or  for  the  system  and  zone  heating 
loads.  However,  the  zone  cooling  loads  for  the  three- 
zone  model  are  16  percent  lower  than  the  baseline. 
To  have  a  model  that  accurately  compares  variations 
in  the  zones  and  systems,  zone  and  system  loads  and 
final  total  energy  consumed  must  be  accurate. 
Figure  13  compares  the  zone  loads  for  the  two  models. 

Improved  Simplified  BLAST  Input  Model 

Because  the  three-zone  model  was  inadequate,  a 
four-zone  model  was  developed  (see  Appendix  B). 
The  hallway  (zone  2  in  figure  11)  has  very  little 
internal  load,  and  is  dominated  by  conditions  in  the 
zones  around  it.  Since  its  load  characteristics  were 
distinctly  different  from  the  other  individual  zones, 
it  was  modeled  as  a  separate  zone. 

The  four-zone  model  was  tested  for  Raleigh,  NC. 
Once  again,  the  total  energy  consumed  and  the  system 
loads  were  the  same  as  the  baseline.  The  zone  cooling 


load,  although  improved,  was  still  not  accurate  enough 
(Table  4  and  Figure  1 3). 

To  develop  the  next  model,  the  interior  zones 
(zones  3  and  6  in  Figure  1 1)  which  had  a  similar 
number  of  hours  of  heating  and  of  cooling  were 
grouped  into  a  separate  zone.  This  created  a  five-zone 
model.  This  model  appeared  feasible  because  it  sepa¬ 
rated  the  basement,  the  storage  areas,  the  hall,  the 
external  spaces  (offices  and  classrooms),  and  internal 
space  (conference  rooms).  The  loads,  capacities,  and 
surfaces  were  also  grouped.  The  wall  coordinates 
were  omitted,  as  in  all  the  simplified  models.  (The 
input  description  for  the  five-zone  model  is  given  in 
Appendix  B.)  The  increase  in  detail  from  the  four- 
zone  model  to  the  five-zone  model  reduced  the  per¬ 
centage  difference  in  the  zone  cooling  load  between 
the  baseline  and  simplified  models  to  5  percent.  All 
loads  were  within  5  percent  of  the  baseline  (Table  4 
and  Figures  12  and  13).  Therefore,  the  five-zone 
model  was  considered  the  simplest  accurate  model. 

The  five-zone  model  was  tested  for  two  other 
locations  (Bismarck,  ND,  and  Phoenix,  AZ)  to  verify 
it  in  more  severe  climates.  Figures  12  and  13  show  the 
results  of  those  tests.  Bismarck  showed  a  1  percent 
difference  from  the  baseline  in  system  cooling  load 
and  in  zone  heating  load.  The  zone  cooling  for 
Bismarck  was  7  percent  lower  than  the  baseline,  but 
the  cooling  load  for  Bismarck  was  so  small  that  a 
7  percent  difference  is  not  significant.  With  Phoenix 
weather  data,  the  total  energy  consumed,  system 
loads,  and  zone  heating  load  showed  virtually  no 
difference  between  the  baseline  and  the  five-zone 
model.  The  zone  cooling  load  for  the  five-zone  model 
was  3  percent  lower  than  the  baseline. 

Effect  of  Internal  Mass  on  the  Accuracy 
of  the  Simplified  BLAST  Input  Model 

The  internal  mass  and  the  mass  in  the  walls  were 
eliminated  from  the  detailed  and  five-zone  models 
to  see  the  effect  of  mass  on  the  loads.  The  mass  can 
be  removed  from  the  walls  by  describing  surfaces  by 
R-values  only.  Both  the  detailed  and  the  five-zone 
models  without  mass  were  run  with  Raleigh,  NC, 
weather  data  and  were  found  to  be  very  inadequate. 
By  removing  the  mass,  the  zone  heating  load  increased 
by  about  20  percent,  the  zone  cooling  by  about 
30  percent,  the  system  heating  by  2  percent,  the 
system  cooling  by  3  percent,  and  the  total  energy 
consumed  by  3  percent  (Table  5).  The  effect,  however, 
was  the  same  on  both  the  detailed  and  simplified 
models. 


Figure  12.  Total  loads  for  the  battalion  headquarters  and  classroom  building. 
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Figure  13.  Zone  load  comparisons  for  the  battalion  headquarters  and  classroom  building. 


Table  5 

The  Effect  of  Maw  on  Loads 

(Battalion  Headquarters  and  Cksuroom  Building,  Raleigh,  NC) 


Total 

Zone  Loads  (10*  Btu)  System  Loads  (10*  Btu)  Energy 

Heating  Cooling  Heating  Cooling  (10*  Btu) 


Sum  %  A  Sum 

Ten  zones  (detailed) 


Baseline 

284 

— 

149 

No  mass 

352 

24.5 

196 

Five  zones 

Baseline 

285 

— 

142 

No  mass 

335 

17.5 

186 

%A 

Sum 

%A 

Sum 

%  A 

Sum 

%  A 

31.5 

3924 

4014 

2.3 

1059 

1092 

3.1 

5763 

5895 

4.0 

31.0 

3926 

4000 

1.9 

1056 

1091 

3.3 

5761 

5879 

2.0 
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Um  of  Simplified  BLAST  Input  Model 
for  Retrofit  Anelytit 

A  BLAST  analysis  of  a  similarly  designed  battalion 
headquarters  and  classroom  building  was  performed  for 
a  Raleigh,  NC,  location  using  a  detailed  and  simplified 
BLAST  input  model.  Only  the  portion  of  the  building 
served  by  the  multizone  system  was  modified.  Table  6 
lists  each  retrofit  option  studied.  Table  7  and  Figure  14 
compare  the  simulation  results  of  the  detailed  model 
with  the  simplified  model  for  each  retrofit  option.  As 
the  results  indicate,  the  energy  savings  resulting  from 
each  retrofit  option  compared  with  the  baseline  is 
similar  when  the  simplified  or  detailed  model  is  used. 
The  simplified  model  always  ranks  the  retrofit  options 
in  the  same  order  as  the  detailed  model. 


Table  6 

Description  of  Battalion  Headquarters  and 
Classroom  Building  Retrofit  Options 

Retrofit  Description 

Baseline  Seven-zone  multizone  with  single  set-point 
thermostat  set  at  75°F.  Outside  air-controlled 
hot  deck  and  fixed  set-point  cold  deck  at  58°F. 
50%  outside  air. 

R1  Same  as  above,  except  zone-controlled  decks 

and  no  outside  air. 

R2  Change  system  to  seven-zone  variable  air 

volume,  with  baseload  heating  and  no  outside 
air. 


□  DETAILED 

□  FIVE  ZONES 


Figure  14.  Retrofit  option  comparison  for  battalion 
headquarters  and  classroom  building. 


Table  7 

Retrofit  Option  Simulation  Results  for  Battalion 
Headquarters  and  Classroom  Building 

Zone  Loads  (10*  Btu)  System  Loads  (10*  Btu)  Total  Energy 

Heating  Cooling  Heating  Cooling  Electricity  <I0‘  Btu) 


%  A  %  A  %  A  %  A  %  A  %  A 

Detail  Sum  Detail  Sum  Detail  Sum  Detail  Sum  Detail  Sum  Detail 


Sum 


Summary 

The  battalion  headquarters  and  classroom  building 
can  be  accurately  simulated  by  a  five-zone  simplified 
model.  The  five  zones  were  chosen  by  first  separating 
spaces  with  different  types  of  fan  systems.  Each  of 
these  spaces  was  then  subdivided  into  zones  by  sepa¬ 
rating  perimeter  (exposed  to  outside)  areas,  core  areas, 
and  the  area  which  serves  as  buffer  between  the  two 
(hall).  In  addition  to  minimizing  the  number  of  zones 
modeled,  simplification  included  combining  scheduled 
loads  by  type  within  each  zone,  combining  windows  of 
the  same  construction  and  facing  the  same  direction, 
and  describing  all  partitions  as  internal  mass. 

Discussion  of  Results 

As  with  the  simple  BLAST  input  model  developed 
for  the  rolling  pin  barracks,  the  simple  BLAST  input 
model  used  to  simulate  the  battalion  headquarters 
and  classroom  building  can  be  generalized  to  other 
facilities.  The  results  obtained  by  simplifying  the 
BLAST  input  for  the  battalion  headquarters  and 
classroom  building  indicate  some  of  the  limits  on  the 
amount  of  simplification  which  can  be  generally 
applied: 

1 .  If  there  are  interior  spaces  which  are  physically 
separated  from  exterior  spaces,  these  will  have  to  be 
grouped  as  a  separate  zone. 

2.  Interior  or  exterior  spaces  which  have  widely 
varying  use  patterns  (such  as  the  hallway  and  confer¬ 
ence  rooms)  must  be  grouped  into  separate  zones. 

3.  Spaces  on  different  kinds  of  heating  and  cooling 
systems  or  which  are  not  heated  and  cooled  to  the 
same  degree  at  the  same  time  (such  as  the  storage 
rooms)  must  be  grouped  separately. 

Other  generalizations  include: 

1.  Spaces  can  be  grouped  into  one  zone  even 
though  they  are  not  physically  adjacent. 

2.  Building  mass  (in  exterior  and  interior  walls) 
is  important,  but  interior  partitions  are  not  as  long 
as  mass  is  accounted  for. 

3.  North-  and  south-facing  spaces  can  be  grouped 
if  the  south-facing  walls  have  only  a  small  amount  of 
glass.  (This  verifies  the  results  of  the  barracks  study.) 

Other  Army  facility  types,  particularly  other 
administration  facilities  generally  exhibit  operating 
characteristics  similar  to  the  battalion  headquarters  and 


classroom  building.  Thus,  similar  simplified  input 
models,  with  detail  comparable  to  that  discussed 
above,  should  be  suitable  for  the  energy  analysis  of 
these  facilities. 


5  DENTAL  CLINIC: 

ANALYSIS  AND  FINDINGS 

Building  Description 

A  detailed  description  of  the  dental  clinic  was 
obtained  from  the  as-built  drawings  and  a  field  survey 
of  a  dental  clinic  located  at  Fort  Hood,  TX.  Figure  1 5 
shows  the  dental  clinic  floor  plan,  including  the  10 
heating,  ventilating,  and  air-conditioning  (HVAC) 
system  zones  of  its  air-handling  system.  Zone  11  in 
Figure  IS  is  the  building’s  mechanical  room,  which 
is  not  air-conditioned.  The  building  is  a  single-story, 
18-chair  dental  clinic  with  laboratory.  Its  exterior 
walls  are  4-in.  face  brick,  2-in.  mortar,  4-in.  concrete 
block,  an  air  space,  and  1/2-in.  gypsum  board.  The 
exterior  wall  area  is  4050  sq  ft,  of  which  about 
340  sq  ft  are  windows  or  glass  doors.  The  floor  is 
an  8-in.  concrete  slab  with  1  in.  of  rigid  insulation 


N 


Figure  15.  Dental  clinic  floor  plan. 
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underneath  and  is  situated  over  a  crawlspace.  The  roof 
is  a  steel-truss  built-up  roof.  The  interior  partitions  are 
made  of  gypsum  board.  Construction  details  are 
shown  in  Figure  16.  A  reciprocating  chiller  and  air¬ 
cooled  condenser  package  supply  the  chilled  water  to 
the  multizone  system,  and  a  gas-fired  boiler  is  used  for 
heating.  The  building  occupancy,  lighting  load,  electric 
equipment  load,  and  gas  equipment  load  were  deter¬ 
mined  from  the  building  survey. 

Detailed  BLAST  Input  Model 

The  clinic’s  detailed  BLAST  input  model  included 
1 1  zones.  Ten  of  these  zones  corresponded  to  the 
clinic’s  10  HVAC  system  zones,  and  one  zone  cor¬ 
responded  to  the  crawlspace.  The  mechanical  room 
was  not  included  in  the  simulation.  All  exterior  and 
interior  walls,  doors,  and  windows  were  input  in  their 
exact  locations.  Occupancy,  lighting,  and  equipment 
levels  were  determined  for  each  zone  during  the  onsite 
survey.  The  BLAST  input  for  the  detailed  dental 
clinic  model  is  given  in  Appendix  C. 

The  dental  clinic’s  detailed  BLAST  input  model 
was  used  to  simulate  the  clinic’s  operation  in  three 


locations:  Raleigh,  NC:  Bismarck,  ND;  and  Phoenix. 
A Z.  The  simulation  results  are  shown  (as  the  baseline 
case)  in  Table  8  and  Figures  17.  18,  and  19.  As  the 
results  indicate,  the  design  and  operation  of  the  clinic's 
multizone  air-conditioning  system  is  such  that  the 
heating  and  cooling  demands  of  the  system  arc  signif¬ 
icantly  higher  than  the  heating  and  cooling  energy 
demands  of  the  building  zones.  For  example,  the 
system  heating  and  cooling  demands  are  factors  of 
20  and  2,  respectively,  higher  than  the  zone  heating 
and  cooling  requirements  for  the  Raleigh,  NC,  data. 
This  occurs  because  the  multizone  system  heals  and 
cools  the  zones  simultaneously.  During  periods  of  small 
zone  heating  and  cooling  loads,  the  system  mixes  a 
hot  and  cold  air  stream  to  provide  the  space  with 
essentially  room  temperature  air.  Thus,  even  when  the 
zone  demands  for  heating  or  cooling  are  small,  the 
system  heating  and  cooling  demands  are  large.  Be¬ 
cause  of  this,  changing  zone  demands  for  heating  and 
cooling  have  little  impact  on  the  system  energy 
demand.  The  results  also  show  a  very  high  building 
internal  electric  and  gas  equipment  load.  This  provides 
zone  heating  and  accounts  for  the  small  zone  heating 
requirement. 


Figure  16.  Dental  clinic  wall,  floor,  and  ceiling  details. 
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Figure  19.  Total  loads,  dental  clinic. 


Simplified  BLAST  Input  Model 

For  the  simplified  BLAST  input  model,  the  dental 
clinic  was  assumed  to  be  a  single  zone  with  no  crawl- 
space.  The  dental  clinic  floor  was  modeled  as  a  floor 
between  two  conditioned  spaces:  no  heat  transfer 
was  allowed  through  the  floor,  but  heat  could  be  stored 
within  the  concrete  floor  material.  Exterior  walls, 
windows,  and  doors  were  combined  where  possible. 
Wall  coordinates  were  not  used.  Interior  walls  were 
input  as  internal  mass.  The  building’s  occupancy, 
lighting,  and  internal  equipment  loads  were  the  totals 
determined  from  the  field  survey.  The  fan  system  was 
modeled  as  a  multizone  system  serving  the  one  zone. 
The  one-zone  dental  clinic  model  is  shown  in 
Appendix  C. 

This  simplified  model  was  used  to  simulate  the 
dental  clinic  in  Raleigh,  NC.  The  results  are  shown 
(as  case  la)  in  Table  8  and  Figures  17,  18,  and  19. 
The  zone  cooling  load  and  the  system  heating  and 
cooling  demands  show  good  agreement  with  the 
baseline  model.  However,  the  zone  heating  load  is 
86  percent  lower  for  the  simple  model  than  for  the 
baseline.  Thus,  the  simplified  one-zone  dental  clinic 
model  accurately  predicts  the  total  energy  consump¬ 
tion  of  the  building,  but  does  not  accurately  predict 
the  zone  heating  demands.  As  discussed  earlier,  the 
good  agreement  in  total  energy  consumption  is  caused 
by  decoupling  system  energy  consumption  from  the 
zone  heating  and  cooling  requirements. 

Improvements  to  the  Simplified  BLAST  Input  Model 

Because  the  simplified  one-zone  model  did  not 
accurately  predict  the  zone  heating  load,  the  model 
was  revised.  The  floor  was  changed  from  a  floor 
between  conditioned  spaces  to  a  slab-on-grade  floor. 
The  slab-on-grade  floor  model  allowed  heat  transfer 
from  the  building  to  the  ground  through  the  floor. 
This  decreased  the  zone’s  cooling  load  and  increased 
the  zone’s  heating  load.  The  revised  one-zone  model 
with  the  slab-on-grade  floor  was  used  to  simulate  the 
building  in  Raleigh,  NC.  The  results  are  shown  (as 
case  lb)  in  Table  8  and  Figures  17, 18,  and  19.  Again, 
the  model  accurately  predicted  the  building’s  total 
energy  consumption,  but,  although  improved  over  the 
previous  model,  underpredicted  the  zone  heating 
load  by  64  percent. 

The  one-zone  model  assumed  that  all  the  budding’s 
loads  were  evenly  distributed.  This  is  not  a  valid 
assumption  for  this  building,  since  the  sterilizer  room 
(zone  8  in  Figure  IS)  has  a  large  internal  equipment 
load  (up  to  30  kBtuh).  When  the  entire  building  is 


modeled  as  one  zone,  the  heat  generated  in  zone  8  is 
assumed  to  be  distributed  evenly  throughout  the 
building.  This  reduces  the  heating  requirements  in 
some  zones,  since  the  internal  equipment  of  zone  8  is 
used  as  a  heat  source.  The  cooling  requirement  of  the 
sterilizer  room  is  also  reduced  because  the  excess  heat 
is  distributed  throughout  the  building,  rather  than 
being  confined  to  one  small  area.  Since  this  is  not 
what  actually  occurs,  the  zone  loads  cannot  be  ac¬ 
curately  calculated.  This  is  shown  by  the  zone  heating 
and  cooling  loads,  which  are  64  and  8  percent  lower, 
respectively,  for  case  lb  than  for  the  baseline. 

A  two-zone  model  of  the  dental  clinic  was  created 
by  putting  the  sterilizer  room  (zone  8  in  Figure  15) 
into  a  separate  zone  (see  Appendix  C).  The  occupancy, 
lighting,  and  internal  equipment  loads  for  the  sterilizer 
zone  were  as  determined  in  the  field  survey  and  as  used 
in  the  baseline  model.  The  simulation  results  for  this 
model  for  Raleigh,  NC  (case  2  in  Table  8  and  Figures 

17,  18,  and  19)  show  that  the  zone  heating  loads, 
although  substantially  improved,  are  still  29  percent 
lower  than  those  for  the  baseline  model. 

A  three-zone  dental  clinic  model  was  developed 
which  separated  the  building  into  a  perimeter  zone 
(zones  1,  2,  3,  9,  and  10  in  Figure  15),  the  sterilizer 
room  zone  (zone  8  in  Figure  1 5),  and  a  zone  for  the 
remaining  interior  space  (zones  4,  5,  6,  and  7  in 
Figure  15).  This  three-zone  model,  shown  in  Ap¬ 
pendix  C,  should  have  accounted  for  the  effect  of  the 
outside  environment  on  the  perimeter  of  the  building 
and  of  the  building  equipment  load  on  the  interior,  or 
core  area,  of  the  building.  When  used  to  simulate  the 
clinic  in  Raleigh,  NC,  however,  little  improvement  is 
seen  in  simulation  accuracy  compared  with  the  two- 
zone  model  (case  3  in  Table  8  and  Figures  17, 18,  and 
19). 

To  further  improve  the  accuracy  of  the  simulation, 
a  four-zone  model  was  developed.  The  four-zone  model 
was  similar  to  the  three-zone  model  except  the  peri¬ 
meter  zone  of  the  three-zone  model  was  divided  into 
two  zones.  Because  the  lab  areas  (zones  1  and  2  in 
Figure  1 5)  had  large  equipment  loads  compared  with 
the  rest  of  the  perimeter  area,  the  lab  area  was  made 
into  a  separate  zone.  This  model,  shown  in  Appendi  ;C, 
was  used  to  simulate  the  building  in  Raleigh,  NC.  Tlv> 
results  are  shown  as  case  4a  in  Table  8  and  Figures  1 7, 

18,  and  19.  The  zone  heating  load  predicted  by  the 
four-zone  model  is  7  percent  more  than  the  baseline 
load.  The  zone  cooling  load,  the  system  heating  amt 
cooling  loads,  and  the  total  energy  consumption 
agreed  to  better  than  5  percent. 


As  a  final  step  in  revising  the  simplified  dental  clinic 
input  simulation,  a  crawlspace  zone  was  added  to  the 
four-zone  model.  This  model,  shown  in  Appendix  C, 
was  used  to  simulate  the  dental  clinic  in  Raleigh,  NC, 
Phoenix,  AZ,  and  Bismarck,  ND.  The  results  of  these 
simulations  (case  4b  in  Table  8  and  Figures  17, 18,  and 
19)  show  that  the  four-zone  model  with  crawlspace 
accurately  predicts  the  zone  and  system  heating  and 
cooling  loads  and  the  dental  clinic’s  total  energy 
consumption  to  within  4  percent  of  the  baseline 
model's  prediction. 

Us*  of  Simplified  BLAST  Input  Model 
for  Retrofit  Analysis 

A  BLAST  analysis  of  an  all-electric  dental  clinic 
to  identify  an  energy  conservation  retrofit  option  for 
a  Raleigh,  NC,  location  was  performed  using  a  detailed 
and  a  simplified  BLAST  input  model.  Table  9  describes 
each  retrofit  option.  Table  10  and  Figure  20  compare 
the  simulation  results  of  the  detailed  model  with  the 
simplified  model  for  each  retrofit  option.  As  the 
results  indicate,  the  energy  savings  resulting  from  each 
retrofit  option  compared  with  the  baseline  case  is 
similar  whether  the  simplified  or  the  detailed  model  is 
used.  Also,  the  simplified  models  always  rank  the 
retrofit  options  in  the  same  order. 

Summary 

The  dental  clinic  was  accurately  simulated  by  a 
four-zone  plus  crawlspace  model.  The  four  zones 


Table  9 

Description  of  Retrofit  Options  for  Dental  Clinic 

Retrofit  Description 

Baseline  AU-electric  dental  clinics  with  electric  boiler. 

Ten-zone  multizone  with  single  set-point 
thermostat  at  75*  F.  No  night  setback. 

R1  Same  as  baseline,  except  system  it  shut  off 

when  building  is  unoccupied. 

R2  Same  as  baseline,  except  there  is  a  10-zone 

variable  air  volume  system  with  deadband 
thermostat  which  keeps  clinic  between  68  and 
78*  F  constantly  and  constant  supply  sir 
temperature  of  55*F.  Baseboard  heaters 
provide  heat. 

R3  Same  as  R2,  except  system  shuts  off  at  night. 

R4  Same  as  R3,  except  supply  air  temperature  is 

zone-controlled. 


were  chosen  by  dividing  the  building  into  an  interior 
core  area  and  a  perimeter  area,  then  subdividing  each 
of  these  areas  into  two  zones  based  on  the  amount  of 
internal  load  within  the  space.  The  crawlspace  had  to 
be  included  to  accurately  model  the  heat  transfer 
through  the  floor. 

All  simulation  models  of  the  dental  clinic,  including 
a  very  simple  one-zone  model,  accurately  predicted 
the  building’s  total  energy  consumption.  Only  the 
four-zone  model  with  crawlspace  could  be  used, 
however,  to  predict  accurate  zone  loads  when  com¬ 
pared  with  the  baseline  model.  As  discussed  above, 
this  occurs  because  the  energy  consumption  of  the 
clinic’s  multizone  fan  system  is  not  directly  related 
to  the  zone  heating  and  cooling  demands.  Thus, 
designers  interested  only  in  the  total  energy  con¬ 
sumption  of  the  dental  clinic  with  a  multizone  system 
could  use  a  one-zone  dental  clinic  model.  Designers 
interested  in  the  total  energy  consumption  of  the 
dental  clinic  with  other  fan  system  types  which  would 
more  accurately  track  the  zone  heating  and  cooling 
requirements  would  have  to  use  the  more  detailed 
four-zone  model  which  accurately  predicts  zone  loads. 
The  four-zone  model  would  also  have  to  be  used  to 
analyze  the  effects  of  envelope  or  operational  design 
changes  on  the  building’s  energy  consumption. 

Discussion  of  Results 

The  results  of  the  dental  clinic  study  confirmed 
many  of  the  results  found  in  the  two  previous  studies: 

1.  Grouping  individual  rooms  into  single  zones 
whether  or  not  they  are  physically  adjacent  is 
acceptable. 

2.  Interior  spaces  must  be  separated  from  exterior 
spaces. 

3.  North-  and  south-facing  spaces  may  be  com¬ 
bined  if  the  solar  gain  is  not  appreciable. 

4.  Interior  walls  and  partitions  can  be  ignored  if 
their  mass  is  accounted  for. 

In  addition,  some  new  generalizations  can  be  drawn : 

1 .  Spaces  with  high  internal  loads  (like  the  sterilizer 
room  and  the  lab  space)  must  be  treated  as  separate 
zones. 

2.  The  effects  of  crawlspace  or  basements  must  be 
accounted  for. 
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Figure  20.  Total  energy  consumed  for  five  retrofit  options  for  the  dental  clinic. 


6  CONCLUSIONS 

The  results  of  the  BLAST  simulations  done  for  the 
three  facility  types  considered  during  this  study 
indicate: 

1.  Simplified  BLAST  input  models  predict  annual 
energy  consumption  within  ±  5  percent  of  the  annual 
energy  consumption  predicted  by  the  detailed  models. 

2.  Simplified  BLAST  input  models  can  be  prepared 
more  quickly  than  detailed  BLAST  models  because 
they  require  substantially  less  input  information,  yet 
provide  results  as  accurate  as  the  detailed  models. 

3.  Because  simplified  BLAST  input  models  can 
accurately  estimate  a  facility’s  energy  consumption, 
BLAST  can  be  used  in  the  early  stages  of  the  MCA 
design  process  to  evaluate  design  alternatives. 


4.  Simplified  BLAST  input  models  can  be  used  to 
analyze  the  energy  usage  of  retrofit  options  and  design 
alternatives. 

In  addition,  the  following  general  guidelines  for 
simplifying  BLAST  input  were  developed: 

1.  Multi-floor  buildings  do  not  have  to  have  each 
floor  modeled  as  a  separate  zone.  Instead,  the  building 
can  be  .  feled  as  one  or  more  tall  zones  equal  in 
height  to  the  total  building  height. 

2.  Individual  rooms  can  be  grouped  into  one  large 
zone  if  their  use  patterns  and  internal  loads  are  similar. 
Grouped  rooms  do  not  have  to  be  physically  adjacent. 

3.  Interior  spaces  must  be  separated  from  exterior 
spaces. 
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7.  North-  and  south-facing  spaces  may  be  combined 
if  the  solar  gain  is  not  appreciable  (i.e.,  if  the  south¬ 
facing  walls  have  only  a  small  amount  of  glass). 

8.  The  effects  of  crawlspaces  or  basements  must 
be  accounted  for. 

6.  The  actual  shapes  of  walls,  windows,  and  doors 
„re  immaterial  as  long  as  all  the  area  and  orientation 
are  accounted  for. 


4.  Interior  partitions  can  be  ignored  as  long  as  their 
internal  mass  is  accounted  for. 

5.  The  actual  location  of  walls,  windows,  and  doors 
are  not  needed  unless  some  parts  of  the  building  shade 
themselves. 


APPENDIX  A:  BLAST  INPUT  MODELS  FOR  THE  ROLLING  PIN  BARRACKS 


»»  INPUT  FILE  s  RPDI 

*  * 

•*  RETROFIT  OPTION  s  BASELInF 

»  » 

** 

**  THIS  IS  A  !8  ZC >NE  BLAST  3.0  MUDEL  OF  T H£  ROLLING  PIN  BARRACKS  (*/W/»l) 

«*  THE  BASELINE  MODEL  IS  8ASE0  ON  DRAWING  21-01-39  FROM  FT.  oRAGG,  NC. 

*» 

*«  THE  AMOUNT  fjF  INFILTRATION  AMD  LIGHTING  PE»  Z'JNE  IS  RASED  ON 
**  StiUARE  FOOTAGE. 

** 

*»  the  Infiltration  coefficients  used  are  not  int  dffajlt  values. 

**  THfT  are  As  7.34E-1.  8  s  2.86E-3,  C  =  2.85E-4,  D  s  1.R7E-*. 

** 

BEGIN  INPUT; 

RUN  CONTROL:  rjE*  ZONES.  NEw  AIR  SYSTEMS, 

REPORTS(nAlL3,  ZONE,  ZONE  LOADS,  SYSTEM,  SYSTEM  LOADS), 

UNI TS l IN=ENGLISH, UU I =ENGLISH); 

»« 

OtFINE  materials: 

C0NC9  s  (L  =  .75.  K  s.?l,  0  *80.,  CP  s.2,  TARS  s.9,  AbS  =  .6S, 

MEDIUM  ROUGH), 

STONt  =  (1  =.5,  K  s. 83,  D  =55.,  CP  =.0,  TABS  =.9,  ABS  =.55, 

ROUGH) ; 

END  materials; 

** 

DEFINE  HALLS: 

*Twt  s  (A7  -  4  IN  FACE  BRICK,  81  -  AIRSPACE  RESISTANCE, 

C3  -  4  IN  Hw  CONCRETE  BLOCK), 

m  =  (Ci  -  4  IN  Hw  CONCRETE  BLOCK,  dl  -  AIRSPACE  RESISTANCE, 

C3  -  4  IN  h*  CONCRETE  BLOCK), 

M2  s  CC3  -  4  IN  h*  CONCRETE  BLOCK) ; 

EnD  RALLS; 

•  • 

DEFINE  FLOORS; 

FLUOR  1  s  (DIRT  12  Ifl,  STONE,  AK2,  C08), 

FLOOR?  s  (C0NC9) ; 

END  FLOURS) 

•  * 

DEFINE  ROOFS: 

FLOOR2  s  f  C0NC9 )  , 

ROOF  1  s  (E2  -  1/2  IN  SLAG  UR  STONE,  E3  -  3/8  IN  FELT  A.iO  membrane, 

86,  COS); 

ENU  POOFS; 

•  * 

DEFINE  .v inflows: 

n I  NO  1  s  (GLASS  -  CLEAR  PLATE  t/4  IN); 

END  n  I  NuO.iS ; 

»» 

OEEINE  SCHEDULE  (OUTSIDE  AIR): 

SUNDAY  THRU  SATURDAY  s  (00  TU  24-. 262), 

HOLIUAY  s  SUNOAY; 
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END  SCHEDULE; 

DEFINE  SCHEDULE  (LAuN): 

MONDAY  ThB!J  Friday  s  (00  TO  18-.0,  18  TO  22-1.0, 

22  TO  24-. 0), 

SATURDAY  THRU  SUNDAY  =  (00  TO  Q9-.0,  09  TO  17-1.0# 

17  TO  24-. 0). 

HULtOAY  =  SUNDAY; 

END; 

DEFINE  schedule  (UAY9U0M): 

MONDAY  Thru  FRIDAY  =  (DO  TO  08-.0#  08  TO  17-.05,  17  III  2u-.l), 
SATURDAY  Thru  SUNDAY  s  (00  TO  12-.0,12  TO  24-. 1), 

HOLIDAY  s  SUNDAY; 

EnD; 

TEMPORARY  SCHEDULE  (VOLAR  OCCUPANCY)! 

SATURDAY  s  (22  TO  08  -  0.6,  08  TO  1  ?  -  0.35# 

12  TO  13  -  0.5,  13  TO  17  -  0.35# 

17  TO  19  -  0.5,  19  TO  22  -  0.«), 

SUNDAY  s  SATURDAY, 

HOLIDAY  s  SATURDAY, 

MONDAY  THRU  FRIDAY  s  (22  TO  0*  -  0.9,  08  TO  12  -  0.35, 

12  TO  13  -  0.5,  13  TO  17  -  0.35, 

17  TO  19  -  0.5,  19  TO  22  -  0.6) ! 

end; 

TEMPORARY  SCHEDULE  (VOLAR  LIGHTING)! 

SATURDAY  s  (00  TO  08  -  .1,  08  TO  17  -  .2, 

17  TO  20  -  .a,  20  TO  24  -  .7), 

SUNDAY  s  SATURDAY, 

HOLIDAY  a  SATURDAY, 

munday  thru  Friday  s  (oo  to  06  -  .1,  06  tq  oe  -  .«, 

08  TO  18  -  .25,  18  TO  21  -  .5, 

21  TO  2«  -  .«); 

ENO; 

*« 

TEMPOPARY  CONTROLS  (HCJOOA) 

PROFILES; 

PROFILE»=(1.0  AT  68,0.0  AT  7i,  -0.0  AT  75,  -1.0  AT  78); 

SCHEDULES! 

SUNDAY  THRU  SATURDAY  =  (00  TO  29  -  PRUFILEA), 

HOLIDAY  s  SUNOAY; 

END  CONTROLS; 

PROJECTS  "ROLLING  PIN  BARRACKS"! 

WEATHER  tape  from  0 1 j A N  THRU  3 1  DEC ; 

*» 

**  GROUND  TEMPERATURES  FOR  COLORADO  SPRINGS  (FT.  COLLINS) 

«* 

GROUND  TEMPERATURE  s  (54, 55 , 55 , 56 , 60 , b« , 68 , 66 , 64, b?, 59 , 57 ) ; 

*»  . 

BEGIN  BUILDING  DESCRIPTION;  BUILDING  s  "PULLING  PIN  BAPRACKS"; 

DIMENSIONS!  N  s  0,  F  s  90,  S  »  180,  h  s  270,  FI  s  0,  F2  s  in, 

FS  s  2o,  H  s  io,  hh  s  «.7,  Ovn  *  2.5; 


•  * 
*» 


180  DEGREES  IS  THE  STANDARD  BUILDING  0»IEhTaTI0n 


north  axis  s  l an 


ZONE  1  "LEFT  wING,  FIRST  FLUOR,  LOWER": 

ORIGIN:  (0.6,fi); 

£  X  TEH IUP  WALLS  S 

STARTING  AT  (0,0,0)  FACING  (S)  xTwl  (57  Rf  H) 

WITH  WlNOn-S  OF  T7PE  WIND'  (32  «T  WH)  AT  (0,5) 
rtITH  OVERHANG  (32  BY  OVW)  AT  (0,H), 

STARTING  AT  (0,17,0)  FACING  (*)  XTwl  (17  aY  H) 

.jITH  'WINDOWS  OF  TYPE  WJND1  (8  fa Y  «H)  AT  (0,5) 

WITH  OVERHANG  (B  BY  OVW)  AT  (0,H)J 
PARTITIONS: 

STARTING  AT  (0*17,0)  FACING  (S)  In2  (57  BY  H), 

STARTING  AT  (57,0,0)  FACING  (E)  Ini  (17  BY  H)> 

internal  hass:  i  :2  (lfci  by  h)j 

slab  ON  GR ADE  FLOOR: 

STARTING  AT  (0,0,0)  FACING  (E)  FLOOR  1  (17  BY  57)) 
CEILING: 

starting  AT  (0,0, H)  FACING  (S)  FL00R2  (57  BY  17)) 

PEOPLE  s  6,  VOLAR  OCCUPANCY) 

LIGHTS  *  6,  VOLAR  LIGHTING) 

INFILTRATION  a  135,  CONSTANT, 

WITH  COEFFICIENTS  (,73«»  .00286,  .000295,  . 00 OOyOO 1 97) ) 
CONTROLS  »  HOODA,  3«  HEATTNG,  2«  COOLING) 

End  ZONE) 

ZONE  2  "LEFT  WING,  SECONO  FLOOR,  LPwFR": 

ORIGIN:  (0,6, F2) ) 

3 * HE  as  zone  1  EXCEPT: 

DELETE  SLAB  ON  GRADE  FLOOR) 

FLOOR: 

STARTING  AT  (0,0,0)  FACING  (E)  FLOOR2  (17  bY  57)) 
PEOPLE  «  8,  VOLAR  OCCUPANCY) 

CONTROLS  a  HOOOA,  38  HEATING,  26  COOLING) 

END  ZUNE) 

ZONE  3  "LEFT  WING,  THIRD  FLOOR,  LOWER" 1 
ORIGIN:  (0,6,F3)) 

SAME  as  ZONE  2  EXCEPT: 

DELETE  CEILING) 

ROOF: 

STARTING  AT  (0,0, H)  FACING  (S>  POOF  1  (57  BY  17); 
CONTROLS  3  HOODA,  «3  HFATING,  30  COOLING) 

End  zone; 

ZONt  a  "LOWER  CENTEH,  FIRST  FLOOR": 

ORIGIN;  (57 »  0»F  1 )  J 
EXTERIOR  WALLS: 

STARTING  AT  (0,0,0)  FACING  (S)  XTwl  (170  faY  H) 

WITH  WINOOwS  OF  TYPE  wiwoi  (72  HY  wH)  AT  (0,51 
WITH  OVERHANG  (72  BY  QVW)  AT  (0,H), 

STARTING  AT  (170,0,0)  FACING  (E)  XTwl  (a  BY  H), 
STARTING  AT  (0,6,0)  FACING  (W)  xTwl  (6  faY  H)) 


*_w  *-*-**  A  ' 


PARTITIONS; 

Sf AST ING  AT  (170,6,0)  FACING  (E)  I < 1  (22.5  BY  H), 

STARTING  AT  (170,28.5,0)  FACING  ( iJ  1  t«2  (170  BY  H), 
STARTING  AT  (0,28.5,0)  FACING  (,i)  1*1  (22.5  BY  h); 
INTERNAL  HASS;  I h2  (570  BY  H); 

SLAB  ON  Gf’AOt  FLOOR; 

STARTING  AT  (0,0,0)  FACING  (E)  FLUOul  (2B.5  BY  170); 
CFILING; 

STARTING  AT  (0,0, H)  facing  (S)  FLun«2  (170  tY  28.5); 
PEOPLE  =  1 a2 ,  DAYPQOm; 

LIGHTS  r  ?9,  DAYROJM; 

INFILTRATION  =  673,  CONSTANT, 

WITH  COEFFICIENTS  (.734,  .00286,  .000285,  .0000000197); 
ELECTRIC  EQUIPMENT  s  20,  LAIJNJ 

CONTROLS  S  HUODA,  12u  HEATING,  78  COOLING; 

End  zone; 

zone  5  "UPPER  CENTER,  FIRST  FLOOR"; 

ORIGIN;  (57, 25. 5, Fi); 

EXTERIOR  RALLS; 

STARTING  AT  (170,11.5,0)  FACING  (E)  XTN1  (17  BY  H), 
STARTING  AT  (170,28.5,0)  FACING  (N)  XTwl  (170  BY  rt) 

WITH  WINDOWS  OF  TYPE  HINDI  (06  BY  «H)  AT  (0,5) 

WITH  OVERHANG  (96  BY  OVW)  AT  (0,H), 

STARTING  AT  (0,28.5,0)  FACING  (W)  Xfwl  (17  BY  H)» 
PARTITIONS; 

STARTING  AT  (0,0,0)  FACING  (S)  IW2  (170  BY  H), 

STARTING  AT  (170,0,0)  FACING  (E)  1*1  (11.5  BY  H), 

STARTING  AT  (0,11.5,0)  FACING  (W)  twl  (11.5  BY  H) ; 
INTERNAL  HASS;  1  m2  (570  BY  H)| 

SLAB  ON  GRADE  FLOOR; 

STARTING  AT  (0,0,0)  FACING  (E)  FL0OR1  (2B.5  BY  170); 

ceiling; 

STARTING  AT  (0,0,0)  Facing  (S)  FLOOR2  (170  BY  28.5); 
PEUPLE  =  24,  VULAR  OCCUPANCY; 

LIGHTS  a  29,  VOLAR  LIGHTING; 

INFILTRATION  a  673,  CONSTANT, 

WITH  COEFFICIENTS  (.73«,  .00286,  .000285,  .0000000197); 
CONTROLS  a  HOOD A ,  128  HEATING,  80  COULING; 

End  zone; 

ZONt  6  "LOWER  CENTER,  SECUNO  FLOOR"; 

ORIGIN;  (57,0,F2); 

3*HE  AS  ZONE  o  EXCEPT; 

delete  slab  on  grade  floor; 

FLOOR; 

STARTING  AT  (0,0,0)  FACING  (t)  FLOUP2  (28.5  BY  170); 

delete  internal  wass; 

INTERNAL  HASS:  Iw2  (770  HY  H); 

PEOPLE  *  18,  VOLAR  occupancy; 

LIGhTS  a  29,  VOLAR  LIGHTING; 

ELECTRIC  EQ'JIP«tNT  a  0,  CONSTANT; 

CONTROLS  a  HOODA,  120  HEATING,  7«  CuOLlNG; 


END  ZJNt 


ZONE  7  "UPPER  CENTER,  SECOND  FLUOR" : 

ORIGIN:  (57,20.S,FZ) ; 

S»«E  AS  ZONE  5  EXCEPT: 

DELETE  SLAB  ON  GRADE  FLUOR* 

FLOOR: 

STARTING  AT  (0,0,0)  FACING  (E)  FL0UP2  (28. S  aY  170)J 
DELETE  INTERNAL  M»SS* 

INTERNAL  *'ASS:  Ih2  (520  bY  H); 

PEOPLE  a  32,  VOLAR  OCCUPANCY* 

CONTROLS  a  HOODA,  120  HEATING,  05  CUOLING) 

End  zone* 

ZONt  0  "LO*ER  CENTER,  THIRD  FLOUR": 

ORIGIN;  (57.0.FS)* 

3AME  AS  ZONE  O  EXCEPT: 

DELETE  CEILING* 

ROOF: 


STARTING  AT  (0,0, H)  FACING  (S)  RUOFl  (170  UY  29.5); 
CONTROLS  a  MOUOA,  ) uS  HEATING,  97  CUOLING; 

end  Zijne; 

*» 

ZONt  9  "UPPER  CENTER,  THIRD  FLOUR"! 

ORIGIN:  (57,29.5,FJ); 

SAME  as  ZONE  7  EXCEPT: 

delete  ceiling; 

ROOF : 

STARTING  AT  (0,0, H)  FACING  (S)  POOH  (177  bY  28.5); 
CONTROLS  =  HOODA,  !S«  HEATING,  tO?  COOLING* 

END  ZONE* 

** 

ZONt  10  "RIGHT  aING,  FIRST  FLOOR": 

ORIGIN;  (289, 6,  FI); 

SAME  AS  ZONE  1  EXCEPT: 

MIRROR  X* 

END  Zune; 

•  » 

ZONE  It  "RIGHT  YlNG,  SECOND  FLOOR": 

ORIGIN;  (209, 0,F 2); 

SAME  AS  ZONE  2  EXCEPT: 
mirror  X* 

End  zone; 

«  * 

ZONE  12  "RIGHT  a  TNG,  THIRD  FLOOR": 

ORIGIN:  (209, 6, F3); 

SAME  AS  ZONE  3  EXCEPT: 

MIRROR  X* 

END  ZONE* 

•  * 

ZONE  13  "LEFT  *ING,  FIRST  FLOOR,  UPPER": 

ORIGIN:  (0,23, Ft); 

EXTERIOR  HALLS : 
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STARTING  AT  (57,17,0)  F  AC  I  NU  (M)  XT.,1  (57  57  -O 

•lITH  WINuOwS  OF  TYPE  W I ND 1  (32  BY  AH)  AT  (0,5) 
aITN  OVERHANG  (32  BY  Ov*)  AT  (0,rt), 

STARTING  AT  (0,17,0)  FACING  (a)  xT*1  (17  BY  H); 
PARTITIONS: 

STARTING  AT  (0,0,0)  FACING  (S)  1*2  (57  BY  h), 

STARTING  AT  (57,0, «)  FACING  (fc>  twl  ( 1 7  BY  M)? 

INTERNAL  MASS:  (a?  (161  BY  H)) 

SLAB  on  GRADE  FLOOR: 

STARTING  AT  (0,0.0)  PACING  (F)  FLOOR)  (17  BY  57); 
CEILING: 

STARTING  AT  (0,0,0)  FACING  (S)  FLOOR2  (57  BY  17); 

PEOPLE  s  6,  VOLAR  UCCUPAnCYJ 
LIGHTS  s  6,  VOLAR  LIGHTING; 

INFILTHATIUN  »  135,  CONSTANT, 

WITH  COEFFICIENTS  (.734,  .00286,  .000285,  .0000000197); 
CONTROLS  =  HOODA,  36  HEATING,  23  COOLING; 

END  70Nt; 

ZONE  14  "LEFT  wING,  SECOND  FLOOR.  UPPER"! 

ORIGIN;  (0,2i,F2); 

SAME  »S  ZONE  13  EXCEPT: 

DELETE  SLAB  ON  GRADE  FLOOR; 

FLOOR: 

STARTING  AT  (0,0,0)  FACING  (t)  FLOOP2  (17  BY  57); 
CONTROLS  s  hOODA,  36  HEATING,  24  CODLING! 

END  ZONfc ; 

ZONE  1 5  "LEFT  WING,  THIRD  FLOOR,  UPPER": 

ORIGIN:  (0,23*F2) ; 

SAME  AS  ZONE  14  EXCFPT: 

DELETE  CEILING: 

ROOF: 

STARTING  AT  (0,0, H)  FACING  (S)  ROOF)  (57  BY  17); 
CONTROLS  a  HOODA,  «1  HEATING,  28  COOLING! 

end  Zone; 

ZONE  16  "RIGHT  WING,  FIRST  FLOOR,  UPPER": 

ORIGIN;  (284,23, FI)! 

SAME  AS  ZOnE  13  EXCEPT: 
mirror  x; 

end  Zune; 

ZuNE  17  "RIGHT  .»ING,  SECOND  FLOUP,  UPPER"; 

ORIGIN;  (2»«,23,F2 ); 

SAME  As  ZONE  14  EXCEPT: 

MIRROR  X! 

end  Zone; 

Zone  1«  "RIGHT  wING,  THIRD  FLUOR,  UPPER": 

ORIGIN;  (2«4,23,F3); 

SAME  AS  ZONE  IS  EXCEPT: 

mirror  x; 
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ENO  ZuNE, 

** 

*» 

END  BUlLOHli  DESCRIPTION* 

»» 

BEGIN  FAN  SYSTEM  DESCRIPTION* 

T k»0  PlPt  FAN  COIL  SYSTEM  1  "FAN  COIL  SYSTEM" 

SERVING  ZONES  1 ,2,  s,u,5»6, 7,8,9. 10,  U  ,  12,  i  3, 1<I,  IS,  lb,  1  7, 1«; 

FOR  ZONE  1 s 

SUPPLY  AIR  VOLUME  *  755; 

END  ZONE; 

FOR  ZONE  2; 

SUPPLY  AIR  VOLUME  *  795; 

ENO  ZONE? 

FOR  ZONE  3s 

SUPPLY  AIR  VOLUME  s  *25; 

ENO  ZONE; 

FOR  ZONE  as 

supply  air  volume  «  2637; 

ENO  ZONE; 

FOR  ZONE  5s 

SUPPLY  AIR  VOLUME  *  28371 
ENO  ZONE; 

FOR  ZONE  6s 

SUPPLY  AIR  VOLUME  *  26371 
£No  ZONE; 

FOR  ZONE  7s 

SUPPLY  AIR  VOLUME  »  2637) 

ENO  ZONE* 

FOR  ZONE  8  S 

SUPPLY  AIR  VOLUME  *  3005) 

END  ZONE; 

FOR  ZONE  *s 

SUPPLY  AIR  VOLUME  »  3330; 

END  ZONE; 

FOR  ZONE  10 S 

SUPPLY  AIR  VOLUME  *  755; 

END  ZONE; 

FOR  ZONE  US 

SUPPLY  AIR  VOLUME  =  795; 

END  ZONE; 

FOR  ZONF  12S 

SUPPLY  AIR  VOLUME  *  *25; 

END  ZONES 
FOR  ZONE  138 

SUPPLY  AIR  VOLUME  »  725; 

END  ZONE; 

FOR  ZONE  lus 

SUPPLY  AIR  VOLUME  «  7tt5; 

END  ZONE; 

FOR  ZONE  158 

SUPPLY  AIR  VOLUME  *  875; 

END  ZONE; 

FOR  ZONE  1 6  S 
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supply  air  volume  *  TZ5! 

END  zouF; 

FOR  zOnF  17: 

Supply  aim  vOlumf;  s  7u5; 

£NU  ZONE; 

FOR  ZONE  18: 

SUPPLY  AIR  VOLUME  =  *75} 

END  /ONE; 

jthEw  system  parameters: 

SUPPLY  FAN  PRESSURE  a  0  .5; 

SUPPLY  FAN  EFFICIENCY  a  .45; 

COLO  DECK  TEMPERATURE  *  45; 

CC1L0  DECK  CONTROL  a  FIXED  SET  POINT; 

HEATING  CUIL  ENERGY  SUPPLY  a  hOT  rater; 

HijT  OECK  TEMPERATUPE  *  140! 

HOT  OECK  CONTROL  a  FIXED  SET  POINT! 

HEATING  COIL  CAPACITY  a  5000! 

END  OTHER  SYSTEM  PARAMETERS! 

EQUIPMENT  schedules: 

SYSTEM  OPERATION  a  OFF,  FROM  otJAN  THRU  3 1  DEC »  . 

•  * 

*«  FANCOIL  EQUIPMENT  SCHEDULES  FOR  CULuBADO  SPRINGS,  CO 

•  • 

FANCOIL  COOLING  OPERATION  a  OFF,  FROM  17SEP  THRU  ZOJHN; 

FANCOIL  HEATING  OPERATION  a  OFF,  FROM  21JUN  THRU  1 6SFP ! 

»» 

MINIMUM  VENTILATION  SCHEDULE  a  OUTSIDE  AIR,  FROM  OIJA,;  ThrpJ  3 1  Dt-C 
END  EQUIPMENT  SChEOULESJ 
End  system; 

end  fan  SYSTEM  OF  SCRIPT ION! 

END  INPUT; 


IwPUT  FILE  *  RP  S I 


HFTR'jEIT  OPTION  =  8ASELI<E 


»*  THIS  IS  A  I  ZONE  BLAST  J.O  MODEL  OF  THE  POLLING  PIN  BARRACKS  (d/l7/«l) 

**  the  baseline  model  is  based  on  the  is  zone  baseline  model. 

•  • 

«•  ThF  amount  of  INFILTRATION  and  LIGHTING  PER  zone  is  BAStD  ON 
•*  SUUARt  FOOTAGE. 

*« 

*•  ThF  INFILTRATION  COEFFICIENTS  USED  ARE  NOT  THE  DEFAULT  VALUES. 

*•  ThET  ARE  As  7.34E-1,  8  s  2.A6E-1,  C  s  2.S5E-4,  D  *  1.R7F-B. 

«• 

BEGIN  INPUT; 

HUH  COnThOLJ  HE*  ZONES*  NEh  air  SYSTEMS, 

RFPORTS(«»LL3,  zone,  ZONE  LOADS,  8YSTFM,  SYSTEM  LOADS), 

UnITSC lN*tNGLISH,OUr=ENGLISH) ; 

»» 

DEFINE  MATERIALS* 

C0NC9  a  (L  *.75,  K  a. 21,  D  *80.,  CP  *.2,  TABS  *.9,  *BS  *.85, 

MEDIUM  ROUGH), 

STONE  *  CL  *. 5,  K  a. 81,  D  *55.,  CP  a. 4,  TABS  *.<>,  aBS  *.s5, 

ROUGH) t 

ENO  MATERIALS; 

•  • 

define  NALLSl 

XTr!  a  (*7  -  «  IN  FACE  PRICK,  B1  -  AIRSPACE  RESISTANCE, 

C3  -  4  IN  HR  CONCRETE  BLOCK), 

INI  a  CC3  -  4  IN  H ft  CONCRETE  BLOCK,  Bt  -  AIRSPACE  RESISTANCE, 

Cl  -  4  IN  mr  CONCRETE  BLOCK), 

1*2  *  (C 3-4  IN  Hr  CONCRETE  BLOCK), 

FLOOR2  a  (COnCR); 

End  halls; 

*• 

DEFINE  FLOORS i 

FLOOR!  a  (DIRT  12  IN,  STONE,  A  R2  *  C08), 

FLUOR2  *  (CONCH); 

END  floors; 

•  * 

DEFINE  roijfss 

FLOOH2  a  (C0NC9) , 

ROOF!  a  (£2  -  1/2  IN  SLAG  OR  STONE,  t3  -  3/9  IN  FELT  AND  MEMUp*Nt, 
»S,  COS); 

ENO  poofs; 

** 

DEFINE  rJ.’JDOws: 

rIndi  a  (glass  -  cleap  plate  1/4  in); 

ENO  RlNDOwS; 

*» 

DEFINE  SCHEDULE  (OUTSIDE  AIR)j 

SUNDAY  THRU  SATURDAY  a  (00  TO  24-, 282), 
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HOLIDAY  a  SUNDAY) 

END  SCHEDULE; 

DEFINE  SCHEDULE  (LAUNj! 

MONDAY  Thru  FRIDAY  s  (OR  TU  l*-.0,  18  ID  28-1. 0. 

2 2  TO  2«-.0), 


SATURDAY  Thru  SUNDAY  a  COO  TO  09-.0,  09  TO  17-1.0, 

1 7  Tij  24-. 0), 

HOLIDAY  a  SUNDAY ; 

FDD; 

DEFINE  SCHEDULE  CDAYROOM); 

<onoay  thru  Friday  =  coo  to  os-.o*  og  ro  17-.05,  i?  to  24-. i 

SATURDAY  Thru  SUNDAY  =  (00  TO  12-.0,12  Tu  24-. 1), 
holiday  s  sunoay; 

EdO  ; 

TEMPORARY  SCHEDULE  (volar  OCCUPANCY)! 


SATURDAY  a  (22  TO  08 

-  0.6, 

08 

TO  12 

-  0.35, 

12  TO  13 

-  0.5, 

13 

TO  17 

-  0.35, 

17  To  1 R 

-  0.5, 

19 

TO  22 

-  O.a), 

SUNDAY  =  SATURDAY, 
HOLIDAY  a  SATUROAY, 
MONDAY  THRU  FRIDAY  a 

(22  TO 

08 

-  0.9, 

08  TO  1?  - 

0.35 

12  TO 

13 

-  0.5, 

13  TO  17  - 

0.35 

17  TO 

19 

-  0.5, 

19  TO  22  - 

0.6) 

END; 


TEMPORARY  SCHEDULE  (VOLAR  LIGHTING): 

Saturday  s  (oo  rn  os  -  .1,  os  tu  17  -  .2, 

17  TO  20  -  .a,  20  to  2-4  -  .7), 

SUNOAY  a  SATUROAY, 

HOLIDAY  a  SATURDAY, 

MONDAY  THRU  FRIOAY  a  (00  TO  06  -  .1,  06  TO  OR  -  .4, 

OS  70  18  -  .25,  IB  TO  21  -  .5, 
21  TO  24  -  ,R)1 


END; 

*« 


TEMPORARY  CONTROLS  (mDuqa) 

PROFILES! 

PROF ILE Aa (  i  .  0  AT  68,0.0  AT  7l,  -0.0  AT  75,  -1.0  AT  78); 
SCHFOULES: 

SUNDAY  THRU  SATURDAY  a  (00  TO  2 4  -  PhOFILFA), 

HOLIDAY  a  SUNDAY; 

END  CONTROLS; 

PROJECTa  "ROLLING  PIN  BARRACKS"; 

HEATHER  Tape  FROM  OlJAN  THRU  31UEC1 

*» 

**  GROUND  TEMPERATURES  FOR  COLORADO  SPRINGS  (FT.  COLLINS) 

** 

GROjNU  TEMPERATURE  =  (54,55,55,56,60,64,68,66,64,62,54,87); 

*» 

MEG  IN  BUILDING  DESCRIPTION;  HUILOING  a  "RULLING  PIN  BARRACKS"; 

DIMENSIONS;  N  a  o,  E  s  90,  S  a  ISO,  «  a  270,  FI  a  0,  F2  =  10 
FT  s  20,  H  a  30,  »"  =  14.1,  OVA  a  7.5,  OvH  a  15. 


*  * 


.ORTH  AXIS  a  Of 


SOLAR  UISTRlBUf ION  =  -1) 

ZONE  1  "ENTIRE  BUILDING": 

JRIGIN:  (0,6, FI); 

EXTERIOR  WALLS  j 

FACING  (N)  XTwl  (284  L'V  H) 

WITH  WINDOWS  OF  TYPE  HINDI  ( I  36  AT  wh)  AT  (0,0) 
WITH  OVERHANG  (136  BY  UVw)  AT  (0,QVH), 

FACING  (E)  XT„1  (57  BY  H) 

WITH  WINDOWS  nF  TYPE  HINDI  (fl  aY  WH)  AT  (0,0) 

WITH  OVERHANG  (8  By  [)Vm)  AT  (0,OVH), 

FACING  (S)  XTwl  (2A«  BY  H) 

WITH  WINDOWS  OF  TYPE  W1N01  (160  BY  WH)  AT  (0,0) 
WITH  OVERHANG  060  BY  UVW)  AT  (0,OVH), 

FACING  (w)  XTwl  (57  BY  H) 

wITH  WINDOWS  OF  TYPE  HINDI  (8  BY  WH)  AT  (0,0) 

WITH  OVERHANG  (*  BY  UVW)  AT  (0,OVH)| 

INTERNAL  “ASS:  Iwl  (136  BY  H); 

INTERNAL  “ASS!  IW2  (1884  BY  H); 

INTERNAL  HASS:  H2  (568  BY  H); 

INTERNAL  mass:  FL0QP2  (57  BY  952); 

FLOOR: 

FACING  (E)  FLOOR  1  (238  BY  57); 

ROOF: 

FACING  (S)  ROOF  1  (57  BY  238)) 

PFUPLE  *  204,  VOLAR  OCCUPANCY) 

PEOPLE  =  142,  UAYROOMj 
LIGHTS  =  217,  VOLAR  LIGHTING; 

LIGHTS  =  29,  OAYROUH; 

ELECTRIC  EQUIPMENT  *  20,  LAUN) 

INFILTRATTmn  k  5658,  CONSTANT, 

KITH  COEFFICIENTS  (.73«,  .00286,  .000285,  .0000000197); 
CONTROLS  S  HQOu A ,  1264  HEATING,  831  COOLING) 

FNO  zone; 

*• 

end  building  description; 

»* 

BEGIN  fan  SYSTEM  DESCRIPTION) 

TwO  PIPE  FAN  COIL  SYSTEM  1  "FAN  COIL  SYSTEM" 

serving  zones  i; 

FOR  ZONE  1: 

SUPPLY  AIR  VOLUME  S  27323; 

END  ZONE; 

OTHER  SYSTEM  PARAMETERS: 

SUPPLY  FAN  PPESSURF  s  0.5) 

SUPPLY  FAN  EFFICIENCY  »  .45) 

CULD  DECK  TEMPERATURE  *  45) 

COLD  DECK  CONTROL  =  FIXED  SET  POINT; 

HEATING  CUIL  ENERGY  SUPPLY  =  HOT  WATER) 

HOT  DECK  TEMPERATURE  =  140) 

HUT  DECK  CONTROL  a  FIXED  SET  POINT) 

HEATING  CUIL  CAPACITY  s  5o00) 
fcNO  OTHER  SYSTEM  PARAMETERS) 
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IuPUT  FILE  =  PPTI 


HFTROFIT  OPTION  s  BASELIvF 


**  THIS  IS  A  2  ZONE  BLAST  J.O  MODEL  OF  ThE  ROLLING  PIN  BuRnACKS  (B/22/01) 
**  ThF  BASELINE  MODEL  IS  HASED  ON  THE  l«  ZONE  BASELINE  MODEL, 

** 

•«  THE  Amount  OF  INFILTRATION  AND  LIGHTING  PER  ZuNE  IS  RASED  OJ 
*«  SullARt  FOOTAGE. 

*« 

**  the  infiltration  coefficients  used  are  not  the  default  values. 

♦*  THEY  ARE  As  7.3«E-1»  B  =  2.8&E-3,  C  =  2.05E-a,  0  =  1.97E-0. 

•  * 

BEGIN  INPUT; 

RUN  CONTROL!  nE a  ZONES,  NEM  AIR  SYSTEMS, 

REP0RT3UALLS,  ZONE,  ZONE  LOADS,  SYSTEM,  SYSTEM  LOADS), 

UNITS  CIII=ENGLISH,OUr=ENGLISH); 

*  * 

DEFINE  MATERIALS: 

C0NC9  s  (L  =.75,  K  =.21,  D  =80.,  CP  =.2,  TABS  =.9,  AflS  =.65, 

MEDIUM  HOUGH), 

STONE  =  (L  =.5,  «  =  .B3,  D  =55. ,  CP  =  .«,  TABS  =.9,  ABS  =.55, 

ROUGH); 

END  MATERIALS; 

DEFINE  MLLS: 

X  Ti*  I  =  (A7  -  0  IV  FACE  BRICK,  B1  -  AIRSPACE  RESISTANCE, 

CJ  -  «  IN  hr  CONCRETE  BLOCK), 

INI  =  (C3  -  a  IN  hr  CONCRETE  BLOCK,  a!  -  AIRSPACE  RESISTANCE, 

CJ  •  a  IN  hr  CONCRETE  BLOCK), 

1*2  =  <C3  -  a  IN  Hr  CONCRETE  BLOCK), 

FLUOR?  =  (CONC9) ; 

END  MALLS ; 

*• 

DEFINE  FLOORS: 

FLUOR  1  =  (OIRT  12  IN,  STONE,  AR ?,  C08), 

FLOOR2  s  (C0NC9 ) ; 

END  FLOORS) 

** 

DEFINE  roofs: 

FLOOR?  =  f  C0NC9 ) , 

ROUF 1  =  (E2  -  1/?  IN  SLAG  OR  STONE,  E3  -  S/B  IN  FElT  AhO  ME*dRANc., 
B6,  CUB); 

EnO  ROOFS; 

** 

DEFINE  mIhOOMS: 

minoi  =  (Glass  -  clear  plate  t/a  in); 

EnO  mindOaS; 

•  • 

OEFINE  SCHEDULE  (UUTSIDE  AIR): 

SUNDAY  Thru  SATURDAY  *  (00  TO  ?a-.262). 


HOLIDAY  s  SUNDAY; 

end  schedule; 

DEFINE  schedule  (lajnj: 

MONDAY  T4RIJ  FRIDAY  s  (on  TO  18-.0*  TO  22-1.0, 

22  TU  24-. 0), 

SATURDAY  ThPU  SUNDAY  r  (00  TO  0°-.0»  09  TO  17-1.0* 

17  TO  2«-. 0), 

HOLIDAY  s  SUNDAYS 

END; 

DEFINE  SCHEDULE  (DAyRJOM); 

MONDAY  Thru  FRIDAY  s  (00  TQ  08-.0,  Ob  TO  17-.05,  17  TO  2U-.1)* 
SATURDAY  THRU  SUNDAY  r  (00  TO  12-.Q*1?  TO  24-. 1), 

HOLIDAY  s  SUNDAY; 

END; 

TEMPORARY  schedule  (volar  OCCUPANCY): 


SATURDAY  s  (2?  TO  08 

-  0.6, 

08 

TO  12 

-  0.35, 

12  TU  13 

-  0.5, 

13 

TO  17 

-  0.35, 

17  TO  19 

SUNDAY  s  SATURDAY, 
HOLIDAY  s  SATURDAY, 

-  0.5, 

TU  22 

-  0.4), 

MONDAY  THPU  FRIDAY  s 

(22  TO 

08 

-  0.9, 

08  TU  12 

-  0.35 

12  TO 

13 

-  0.5, 

13  TU  17 

-  0.35 

17  TO 

1° 

-  0.5, 

19  TU  22 

-  0.6) 

end; 

TEMPORARY  SCHEDULE  (VOLAR  LIGHTING): 

Saturday  =  coo  ro  os  -  .1,  oa  to  17  -  .2# 

17  TO  20  -  .4,  20  TO  24  -  .7), 

SUNDAY  s  SATUROAY, 

HOLIDAY  s  SATU°OAY, 

MONDAY  THRU  FRIDAY  =  (00  TO  06  -  .1,  06  TO  0«  -  .4, 

08  TO  18  -  .25*  18  TO  21  -  .5* 
21  TO  24  -  .8); 

END; 


TFMPORARY  CONTROLS  (hOUDA) 

PROFILES: 

PRUFILEA= (l.o  AT  68,0.0  AT  71,  -0.0  AT  7b,  -1.0  AT  78); 
SCHEDULES: 

SUNDAY  THRU  SATURDAY  s  (00  Tl)  24  -  PROF  ILEA ) , 

HOLIDAY  =  SUNDAY; 

ENL  CONTROLS; 

PROJECTS  "ROLLING  PIN  BARRACKS",' 

HEATHER  TAPE  F»QM  01JAN  THPU  3 1  DEC 7 

*» 

**  GPUUND  TEMPERAT1JRFS  FOR  COLORADO  SPRINGS  (FT.  COLLINS) 

*» 

GROUND  TEMPERATURE  S  (54, 55, 55, 56, 60, 64, 68, 66, 64, 62, 59, b7) » 

»  * 

begin  building  description;  building  s  "pulling  pin  rapracks"; 

DIMENSIONS:  N  S  0,  E  S  90,  S  *  180,  Y.  s  270,  FI  s  0,  F2  s  10, 
F 3  s  20,  H  s  30,  *H  s  14. 1,  UV«  s  7.5,  Dvm  s  lb.; 

•  • 

«*  180  DEGREES  IS  the  ST4 HOARD  RuILDING  UPIEMTATION 
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? 

-.1 
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uORTw  AXIS  a  0; 

solar  oistwibuiion  =  -n 
ZONE  I  "NORTH  HOILOING": 

ORIGIN:  (0,6,Fi)) 

EXTERIOR  WALLS  : 

FACING  (N)  XT.xl  (289  BY  H) 

.tlTH  wINDOwS  OF  TYPF  HINDI  ( 1 56  BY  WH)  A I  (0,0) 
■»HH  OVERHANG  (136  BY  UVw)  AT  (0,OVH), 

FACING  (F)  XTwl  (23  HY  H) 

WITH  WINDOWS  OF  TYPE  HINDI  (8  ttY  WH)  AT  (0,0) 

WITH  OVERHANG  (8  BY  OVW)  AT  (0,0VH), 

FACING  (W)  XTwl  (23  BY  H) 

WITH  WINDOWS  OF  TYPE  HINDI  (S.dY  HH)  AT  (0,0) 

WITH  OVERHANG  (8  BY  3V«)  AT  (O.OvH)) 

INTERNAL  HASS:  I«1  (70  BY  H); 

INTERNAL  “ASS:  I w2  (1309.33  BY  H)> 

FLOOR: 

FACING  (E)  FL0QP2  (238  BY  57)) 

CEILING: 

FACING  (S)  FL00R2  (23B  BY  57)) 

SLAH  ON  GRADE  FLOOR: 

FACING  (E)  FLOOR  1  ( 1 1 R  BY  57); 

ROdF: 

FACING  (S)  ROOF1  (57  BY  119)) 

PFUPLE  a  80,  VOLAR  OCCUPANCY) 

PEOPLE  a  192,  DAYROOM) 

LIGHTS  a  99,  VOLAR  LIGHTING) 

LIGHTS  a  29,  DAYROOM) 

electric  equipment  a  so,  launi 

INFILTRATION  a  2829,  CONSTANT, 

WITH  COEFFICIENTS  (.739,  .00286,  .000285,  . OOoOOOO 1 97) ) 
CONTROLS  8  HONDA,  630  HEATING,  «09  COOLING) 

END  ZONE) 

ZONE  2  "SOUTH  SIDE": 

ORIGIN:  (0,0,0)) 

EXTERIOR  WALLS: 

FACING  (S)  xTwl  ( 289  BY  H) 

WITH  WINDOWS  OF  TYPE  HINDI  (160  BY  wh)  AT  (0,0) 
WITH  OVERHANG  (16n  BY  OVW)  AT  (0,OVH), 

FACING  (E)  XTwl  (59  BY  H), 

FACING  (W)  XTwl  (39  py  H); 

INTEhNAL  HASS:  I-il  (57  BY  H)) 

INTERNAL  «ASS!  IW?  (1192.67  BY  H)) 

FLUOR : 

FACING  (E)  FLOOR?  (238  BY  57)) 

CEILING: 

FACING  (S)  FLOOR?  (238  BY  57)) 

SLAB  ON  grade  floor: 

FACING  (F)  FLOOR  1  (119  BY  57)) 

ROOF : 


V. 


Si 


V.%1 


>4 
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J. 


.«»  — Urn 


v  •» 


Pacing  (S)  RU'JFl  f  s  7  bV  119); 

PFJPlF  S  1 29,  VOLAR  JCCUPANCy; 

LIGHTS  s  123,  VOLAR  LIGHTING; 

INFILTRAtIJN  s  2829,  CONSTANT, 

•vITh  COEFFICIENTS  f.739,  .00286,  .no026*>,  ,0000000197); 

CONTROLS  =  HOMO*,  630  HEATING,  922  COOLING; 

too  zone; 

•  * 

640  BHIlOING  DESCRIPTIONS 

»« 

BEGIN  F',N  SYSTE  1  DESCRIPTION) 

T,.n  PiPt  f a "i  coil  system  i  "fan  coil  system" 

SERVING  ZONES  l,2S 
FOR  ZONE  Is 

Supply  air  volume  =  13629; 
end  ZONE; 

F  OH  ZONE  2: 

SUPPLY  AIR  VOLUME  s  13690 J 
ENl)  ZONE; 

JThER  SYSTEM  PARAMETERS: 

SUPPLY  FAN  PRESSURE  =  O.S; 

SUPPLY  FAN  EFFICIENCY  =  ,«S; 

COLO  DECK  TEMPERATURE  *  4S; 

COLO  DECK  CONTROL  s  FIX£0  SET  POINT; 

HEATING  CJIL  ENERGY  SUPPLY  *  HOT  *ATER; 

HOT  DECK  TEMPERATURE  =  190; 

HOT  DECK  CONTROL  *  FIXED  SET  POINT; 

HEATING  CfJlL  CAPACITY  s  5000,’ 

END  OTHER  SYSTEM  PARAMETERS, 

EQUIPMENT  SCHEDULES: 

SYSTEM  OPERATION  s  OFF.  FROM  OtJAN  THRU  MDECS 

*  * 

•*  FANCOIL  EUUIPMENT  SCHEDULES  For  COLURADO  SPRINGS.  CO 

♦  » 

FANCOIL  COOLING  OPERATION  =  OFF,  FROM  l  7SEP  THRU  20 J UN ; 

FANCOIL  heating  OPERATION  S  Off,  FRQM  21JUN  THRU  16SEP; 

*  * 

MINIMUM  VENTILATION  SCHEDULE  s  UUTSIDE  AIR,  FROM  OIJAn  Thru  3 1  DEC ; 
END  EQUIPMENT  SCrtEOULFS; 

End  system; 

End  FAN  system  description; 

End  i.PuT; 
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APPENDIX  B:  BLAST  INPUT  MODELS  FOR  THE  BATTALION 
HEADQUARTERS  AND  CLASSROOM  BUILDING 


c 


I-IPUT  FILE  =  &DMINP 


TMl 3  IS  A  BASELINE  MODEL  UF  AN  ADMIN  BUILDING 


BEGIN  INPUT ; 

RUN  COnTnOL  :  NE.<  ZONE s ,  NEW  SYSTEMS,  PLANT, 

UNI TS( lNstNGLlSH,OUTstNULISh) , 

REPORTS  (ZOnF  LOADS, SYSTEM  LOADS, COIL  LOADS, SYS  TEA, PL AN T  LOADS, 
RALLS, ZONE); 

DEFINE  LOCATIUN; 

FT  CARSON  a  (LATsJS.7S,L0NGsl04.S,T2s7); 

End; 

define  DESIGN  OAYSS 

FT  CARSON  SUMMER  a  (HIGrts42 , LOWab 1 , wBsSD, 0*TEs2 1 JUL , AEEKOA Y, p 
FT  CARSIJN  WINTER  a  (MIGHs  1 0,  L()wa-2 ,  wBa-2,  DATFa?  1  JAN,  WEEKEND,  P 

end; 

TEMPORARY  WALLS : 

»*LL  *  (BRICK  -  FACE  4  IN, 

AIRSPACE  -  VERTICAL, 

C8  -  A  IN  HN  CONCRETE  BLOCK); 
wALLl*  (El  -  3/0  IN  PL4STFR  OP  GYP  BOARD, 

AIHSPACF  -  VERTICAL, 

El  -  3/4  In  PLASTER  OR  GYP  BOARD), 

WALL2*  (C8  -  8  IN  RW  CONCRETE  BLOCK); 

End; 

TEMPORARY  ROOFS: 

ROOF  «  (E2  -  I  /  2  IN  SLAG  OR  STONE, 

E3  *  3  /  8  IN  FELT  AND  mEMBRANE» 

B6  -  2  IN  DENSE  IN3ULATI0N, 

A3  -  STEEL  SIDING, 

U6  -  2  IN  DENSE  INSULATION, 

E4  -  CEILING  AIRSPACE, 

ES  -  ACOUSTIC  TILE); 

End; 

TEMPORARY  CONTROLS  (ADMIN  COOL  AND  MEAT): 

PROFILES: 

CANOH  a  (I  AT  74,  0  AT  76,,  -t  AT  78); 

SCHEDULES: 

monoay  thru  sunoay  =  (oo  to  2«  -  canoh), 

HOLIDAY  a  SUNDAY; 

End; 

TEMPORARY  CONTROLS  (ADMIN  H  ONLY): 

PROFILES: 

HONLY  s  (1  AT  74,  0  AT  76); 

SCHEDULES: 

MONDAY  thru  SUNDAY  a  (00  TO  2u  -  MPNLY), 
holiday  a  Sunday; 

End; 

TEMPORARY  SCHEDULE  (admin  OFFICE  OCCUPANCY): 

SATURDAY  THRU  SUNOAY  s  (00  TU  24  -  .2), 

monoay  thru  Friday  a  c i t  to  06  -  .2,06  tu  <>*  -  .s»os  to  i? 
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12  TO  13 


67,13  TO  17 


1.)  i 


END; 

[EmPuRARY  SCmFU'IlE  (AOmU  CLASSROOM  UCCUPANCY): 

SATURDAY  Thru  SUNDAY  s  (on  T'J  2U  -  o.), 

«ONDaY  THRU  FRIDAY  s  (11  TO  0«  -  0.,09  TlJ  11  -  l.)J 

tNC/1 

TEMPORARY  SCHEOyLt  (OA  VENT)* 

sufcOAY  thru  Saturday  =  (no  to  2a  -  .5); 

E'io; 

TEMPORARY  SCHEDULE  (JFF): 

Sunday  thru  Saturday  =  (no  to  2a  -  o.)j 
END? 

temporary  schedule  (A|)«IN  lights): 

MONDAY  TriRu  FRIDAY  =  (20  TO  07  -  .a9, .63,08  TO  18  -  1.,.82,.63), 
SATURDAY  THRU  SUNDAY  s  (00  TO  2a  -  .99), 

HOLIDAY  s  SUNDAY; 

END; 

PROJECT  =  "ADMIN  BUILDING"; 

**  GROUND  TEMPERATURES  FOR  HAlEIGH.NC  (CALHUUN.SC) 

«* 

GPUUND  TEMPERATURE  s  ( 64 , 6S  , 65, 66 , 69,  72 , 75, 7a ,  7«»  73 , 70, 67)  { 

*• 

«* 

** 

*  • 

*  » 

•YE  *  T  HEP  tape  FRUM  0  1 J  A  N  ThPIJ  3  1  Df  C  , 

BEGIN  BUILDING  DESCRIPTION! 

NORTH  Ax  IS  =  0.  ; 

dimensions:  hisio.75; 

ZUNE  101  "STORAGE  A": 

URIGIN.(0,0,0)I 
north  AXIS  =  0; 

ROOF: 

STARTING  AT  (u,0,H|)  FACING  (180)  PUQF  («l  BY  77); 

SLAB  ON  GRADE  FLOOR: 

STARTING  AT  (0,77,0)  FACING  (180)  FLOUR  SLAd  U  in  (al  Br  77); 
EXTERIOR  WALLS: 

STARTING  AT  (0,0,0)  FACING  (180)  HALL  (al  BY  Hi), 

STARTING  AT  (41,77,0)  FACING  (0)  BALL  (al  BY  HI), 

STARTING  AT  (0,77,0)  FACING  (270)  HALL  (77  BY  Ml); 

PARTITIONS: 

STARTING  AT  (al,0,0)  FACING  (90)  aAlLI  (77  oY  Hi); 

LIGHTS  s  16.59, ADMIN  LIGHTS; 

PEOPLE  =  7, AOMIN  OFFICE  OCCUPANCY; 

CONTROLS  =  AOMIN  H  ONLY, 53  HEATING; 

end  zone; 

Zone  a  "office  a-. 

ORIGIN: (at ,n,0) ; 
north  axis  =  n.; 

ROOF : 

STARTING  at  (o,0, HI)  FACING  (180)  RUOF(l7  BY  in), 

STARTING  AT  (17,0, HI)  FACING  (180)  HOOF  (13  BY  19), 


STARTING  4T  (10,0, HI)  FACING  (180)  RUUF  (28  Rt  28)S 
SLAB  ON  GRAOt  FIJOR; 

starting  at  (o,in,o)  facing  (ion)  floor  sl»6  a  in  cit  by  io)» 
starting  at  (17,10,0)  facing  ctso)  floor  glab  a  iy  m  a*  to) 

STARTING  at  (30,28,0)  FACING  (t80)  FLOOR  SLAB  4  In  (J>8  87  ?8) 

EXTERIOR  HALLS; 

STARTING  AT  (0,0,0)  FACING  (180)  HALL  (5*  BY  HI) 

•nITH  WINOOWS  OF  TYPE  SINGLE  PA.;E  *ITh  8LINQS 
(5.33  bY  HI)  AT  (5,0)  AND  (26,0)  AnO  (51,0), 

STARTING  AT  (58,0,0)  FACING  (90)  HALL  (20  BY  HI)) 

PARTITIONS: 

STARTING  AT  (58,20,0)  FACING  (90)  HALL  (8  BY  HI), 

STARTING  AT  (58,28,0)  FACING  (0)  hALLI  (28  RY  Hi), 

STARTING  AT  (30,28,0)  FACING  (270)  rAlLI  (9  9Y  Hi), 

STARTING  AT  (30,19,0)  FACING  (0)  hALLI  (13  8Y  HI), 

STARTING  AT  (17,19,0)  FACING  (270)  hALLI  (9  BY  Hi), 

STARTING  AT  (17,10,0)  FACING  (0)  hALLI  (17  8Y  HI), 

STARTING  AT  (0,10,0)  FACING  (270)  HALLI  (10  BY  Hl)> 

LIGHTS  =  6.26, AOMIN  LIGHTS; 

CONTROLS  s  AQMjN  COOL  AND  HEAT, 33  HEATING, 25  COOLING; 

PEOPLE  =  9, AOMIN  OFFICE  OCCUPANCY; 

ENO  zone; 

ZONE  3  "CONFERENCE  A"; 

ORIGIN; (41, 10,0); 

NORTH  AXISsO; 

ROOF; 

STARTING  AT  (0,0, HI)  FACING  (180)  ROOF  (17  BY  9), 

STARTING  AT  (0,9, HI)  FACING  ClflO)  ROOF  (30  BY  14); 

SLAB  ON  GRADE  FLOORS 

STARTING  at  (0,9,0)  FACING  (180)  FLOOR  SLAB  4  IN  (17  9Y  9), 
STARTING  AT  (0,23,0)  FACING  (180)  FLOOR  SLAB  4  IN  (30  BY  14); 
PARTITIONS; 

STARTING  AT  (0,0,0)  FACING  (180)  HALL  1  (17  BY  Mj), 

STARTING  AT  (17,0,0)  FACING  (90)  HALLI  (9  BY  HI), 

STARTING  at  (17,9,0)  FACING  (180)  HALLI  (13  BY  HI), 

STARTING  AT  (30,9,0)  FACING  (90)  .lALLl  (14  BY  Ml), 

STARTING  AT  (30,23,0)  FACING  CO)  YALLl  (30  BY  Ml), 

STARTING  AT  (0,23,0)  FACING  (270)  WALL!  (23  BY  Hi); 

lights  s  2.7t,» ad*in  lights; 

CONTROLS  »  AOMI.N  COuL  AND  ME»T,3  HEATING,*  COOLING; 

PEOPLE  =  2, AOMIN  OFFICE  OCCUPANCY; 

END  zone; 

zjne  i  "Classroom  a»; 

ORIGIN;  (41,40,0); 

NORTH  AXIS  s  0; 

ROOF; 

STARTING  AT  (0,0, HI)  FACING  (180)  ROOF  (70  »Y  37); 

SLAB  ON  GRADE  floor; 

STARTING  AT  (0,37,0)  FACING  (180)  FLOOR  SL*b  4  IN  (70  BY  37); 
PARTITIONS; 

STARTING  AT  (0,0,0)  FACING  (180)  YALL2  (70  9Y  HI), 

STARTING  AT  (70,0,0)  FACING  (90)  HALL2  (16  bY  HI), 

STARTING  AT  (0,37,0)  FACING  (270)  HALLI  (37  BY  Hi); 


tXTFKljR  *ALLS: 

STARTING  at  (70,11,0)  FACIAL  (0)  m  ALL  f  7 '»  «*  T  HI)! 

'.ALLS  TO  UnCUOlEu  SPACES: 

STARTING  AT  (70,16,0)  FACING  C  **  0 »  HALL?  <21  Sr  rt  t  J  * 

LIGHTS  =  13. 54, ADMIN  LIGHTS! 

CONTROLS  =  A OHJN  COOL  AND  HEAT ,40  HEATING,?*  CJOLING! 

PEOPLE  =  2S, AOMIN  CLASSROJM  OCCUPANCY! 

END  ZONE ! 

ZONE  2  "HALLWAY": 

ORIGIN; Cat , 33,0)  ! 

NORTh  AXIS  =  0; 

ROOF: 

STARTING  AT  (70, 7, HI)  FACING  (180)  ROOF  (38  BY  18), 

STARTING  AT  (0,0, HI)  FAC MG{ 180)  ROOF  (30  9 y  7), 

STARTING  AT  (30, -5, Hi)  FACING  <180)  ROOF  (28  BY  12), 

STARTING  AT  (58, -13, HI)  FACING  (180)  ROOF  (62  BY  20), 

STARTING  AT  (120, -5, HI)  FACING  (180)  ROOF  (28  RY  12), 

STARTING  AT  (148,0, Hi)  FACING  (180)  ROOF  (30  bY  7)! 

SLAP  ON  GPAT1E  FLOOR t 

STARTING  AT  (70,25,0)  FACING  (180)  FLOOR  SLAB  4  IN  (38  BY  18) 
STARTING  AT  (0,7,0)  FACING  (180)  FLUOR  SLAB  4  In  (30  BY  7), 
STARTING  AT  (30,7,0)  FACING  (1«0)  FLOUR  SLAB  4  IN  (28  BY  12), 
STARTING  AT  (58,7,0)  FACING  (180)  FLOUR  SLAB  4  IN  (b2  BY  20), 
STARTING  AT  (120,7,0)  FACING  (180)  FLOOR  SLAB  U  IN  (28  BY  12) 

STARTING  AT  (148,7,0)  FACING  (180)  FLOOR  SLAB  4  IN  (30  bY  7)1 

EXTERIOR  WALLS: 

STARTING  AT  (58,-13,0)  FACING  (180)  HALL  (62  bY  HJ); 

•vAlLS  TO  UNCOOLFO  SPACE! 

STARTING  AT  (108,25,0)  FACING  (0)  WALL2  (38  BY  Hi)! 

CUNTR0L3  s  AOMIN  COOL  ANO  HEAT, 53  HEATING, 19  COULING! 

PEOPLE  s  l, AOMIN  OFFICE  OCCUPANCY ; 

ENO  ZONE! 

ZONE  5  "OFFICE  8": 

ORIGIN; (161,0,0)! 

NORTH  AXISsO; 

ROOF: 

STARTING  AT  (0,0, Hi)  FACING  (l«0)  ROOF  (28  BY  28), 

STARTING  AT  (20,0, HI)  FACING  (180)  ROOF  (IS  BY  19), 

STARTING  AT  (41,0, HI)  FACING  (180)  ROOF  (17  BY  10)! 

FLOOR! 

STARTING  AT  (0,28,0)  FACING  (180)  FLOOR 3®  (2*  BY  2*), 

STARTING  AT  (2«,19,0)  FACING  (180)  FL00R39  (13  bY  19), 

STARTING  AT  (41,10,0)  FACING  (180)  FL00RS9  (17  bY  10)! 

EXTERIOR  HALLS; 

STARTING  AT  (0,0,0)  FACING  (180)  aALL  (58  »Y  Hi) 

.*  I  TH  w  I N  0  0  h  S  OF  TYRE  SINGLE  PANE  WITH  BLINDS 
(5.33  bY  Hi)  AT  (1.67,0)  AND  (17,0)  ANO  (48,0), 

STARTING  AT  (0,20,0)  F  AC  I JG  (270)  WALL  (20  BY  HI)! 

PARTITIONS: 

STARTING  AT  (58,0,0)  FACING  (90)  yALL 1  (10  BY  HI), 

STARTING  AT  (58,10,0)  FACING  (0)  WALLJ  (17  bY  HI), 

STARTING  AT  (41,10,0)  FACING  («0)  WALL  1  (9  8Y  MI), 

STARTING  AT  (41,19,0)  FACING  (0)  aALLI  (13  oY  HI), 


STARTING  AT  (26,19,0)  F  AC  I TJG  (90)  mALU  1  (9  hY  HI), 

STARTING  AT  (28,2  8,0)  F  AC  I  MG  (0)  .»ALL1  (28  »Y  H)), 

STARTING  AT  (0,26,0)  FACING  (270)  WALL  (8  «Y  Ml)) 

LIGHTS  *  b.26, AOMIN  lights; 

CONTROLS  s  AOMIn  cool  ANO  HEAT, 32  HEATING, 28  COOLING) 

PEOPLE  =  4, AOMIN  OFFICE  OCCUPANCY) 

END  zone; 

ZONE  6  "CONFERENCE  a") 

URIGIN:  (202,io,o); 

north  axis  -  0; 

ROOF: 

STARTING  AT  (0,0, Hi)  FACING  (ISO)  ROOF  (17  BY  9), 

STARTING  AT  (-13,9,01)  FACING  ( 1  F»  0 )  POOF  (30  BY  1U)) 

FLOORS 

STARTING  AT  (0,9,0)  facing  (180)  FLU0R39  (17  BY  9), 

STARTING  AT  (-13,23,0)  FACING  (1«0)  FL00R39  (30  PY  10); 
PARTITIONS: 

STARTING  AT  (0,0,0)  FACING  (180)  wALLl  (17  BY  HI), 

STARTING  AT  (17,0,0)  FACING  (90)  WALL 1  (23  BY  HI), 

SI  ART ING  AT  (17,23,0)  FACING  (0)  wALLl  (30  BY  Hi), 

STARTING  AT  (-13,23,0)  FACING  (270)  WALLl  (1«  BY  HI), 

STARTING  AT  (-13,9,0)  FACING  (180)  wALLl  (13  BY  HI), 

STARTING  AT  ( 0, 9, r  ‘  FACING  (270)  tvALLl  (9  0Y  HD) 

LIGHTS  3  2. 79, AOMIN  LIGHTS) 

CONTROLS  =  AOMIN  COOL  AND  MEAT, 2  HEATING, 5  COOLING) 

PFOPLE  =  2, AOMIN  OFFICE  OCCUPANCY) 

END  ZONE) 

zone  7  "Classroom  b-: 

ORIGIN; (149, 40,0)) 

NORTH  AXIS  *  0) 

ROOF; 

STARTING  AT  (0,0,0)  FACING  (180)  ROOF  (70  BY  37)1 
SLAB  ON  graoe  floor: 

STARTING  AT  (0,37,0)  FACING  (180)  FLOOR  SL*U  4  IN  (70  BY  37)) 
PARTITIONS: 

STARTING  AT  (0,0,0)  FACING  (180)  «*ALL2  (70  BY  HI), 

STARTING  AT  (70,0,0)  FACING  (90)  wALLl  (37  BY  «1), 

STARTING  AT  (0,16,07  FACING  (270)  WALL?  (16  PY  HI)) 
tXTERlOR  HALLS: 

STARTING  AT  (70,37,0)  FACING  (0)  NALL  (70  0Y  Hi)) 

WALLS  TO  UNCOOLED  SPACES: 

STARTING  AT  (o,37,0)  FACING  (270)  wALL2  121  BY  Ml)) 

LIGHTS  s  13. b«, AOMIN  LIGHTS) 

CONTROLS  s  AOMIN  COOL  ANO  HFaT,59  HEATING, 28  COOLING) 

PEOPLE  s  25, AOmIN  CLASSROOM  OCCUPANCY) 

END  70Nt) 

ZONE  102  "STORAGE 

ORIGIN;  (219,0,0)) 

NORTH  AXISaO) 

ROOF; 

STARTING  AT  (0,0, Ml)  FACING  (180)  ROOF  («1  BY  77)} 

SLAB  ON  GRADE  FLOOR: 

STARTING  AT  (0,77,0)  FACING  (l«0)  FLOOR  Sl*B  4  IN  (41  BY  47); 


STARTING  AT  (0,30,0)  FACING  (160)  FLOOP39  (-A)  «Y  3")? 
EXTERlUR  HALLS: 

STARTING  AT  (0,0,0)  FATING  (ISO)  a ALL  (Ul  By  «1), 

STARTING  AT  (41,0,0)  FACING  (90)  RALL  (77  H Y  Ml), 

STARTING  AT  (41,77,0)  FACING  (0)  *ALL  (41  HY  rt  1  )  ? 

PARTITIONS: 

STARTING  mT  (0,77,0)  FACING  (£70)  WALL!  (77  AY  Hi)? 

LIGHTS  s  16. SO,  AOMIN  LIGHTS,* 

CONTROLS  *  AO«IN  H  ONLY, 51  HEATInG? 

PEOPLE  a  7 , AoM I N  OFFICE  OCCUPANCY? 

e  in  zone; 

ZONE  1000  "B ASEMEN  T " 

ORlGlN(77,0,0); 

NORTH  AXIS  =  o; 

BASEMENT  RALLS 

STARTING  at  (0,20,0)  FACING  1180)  «A(.L2  (64  BV  8), 

STARTING  AT  (64,20,0)  FACING  (270)  RALLZ  (20  «Y  6), 

STARTING  AT  (64,0,0)  FACING  (ISO)  «ALL2  (9 d  »Y  8), 

STARTING  AT  (162,0,0)  FACING  (90)  wALL2  (30  0Y  6), 

STARTING  AT  (162,30,0)  FACING  (0)  "ALL?  (162  BY  A), 
STARTING  AT  (0,30,0)  FACING  (270)  a*LL2  (10  oY  8); 

CEILING 

STARTING  AT  (0,20,8)  FACING  (180)  CE ILI NG39  (64  by  10), 
STARTING  AT  (64,0,8)  FACING  (180)  CEILING39  (VP  BY  30)? 
SLAB  ON  GRADE  FLOOR 

STARTING  AT  (0,30,0)  FACING  (180)  FLOOR  SlAd  4  IN  (64  BY  1 
STARTING  AT  (64,30,0)  FACING  (180)  FLUOR  SLAB  4  IN  (96  BY 
CONTROLS  a  aOmIN  H  ONLY, 32  HEATING) 

PEOPLE  a  3, ADMIN  OFFIC*  OCCUPANCY! 

LIGHTS  8  6. 26, AOMIN  LIGHTS? 

END  ZONE? 

END  BUILDING  DESCRIPTION? 

BEGIN  FAN  SYSTEM  DESCRIPTION? 

MULTIZONE  SYSTEM  i  «m*in»  serving  ZONE  1 , 2 , 3, 4 , 5 , o , 7 ? 

FOR  ZONE  l; 

SUPPLY  AIR  VOLUME  a  3000? 

END? 

FOR  ZONE  2: 

SUPPLY  AIR  VOLUME  a  1975? 

END? 

FOR  ZONE  3: 

SUPPLY  AIR  VOLUMF  a  5J5; 

END? 

FOR  ZONE  4; 

SUPPLY  AIR  VOLUME  8  2405? 

END? 

FOR  ZONE  5: 

SUPPLY  AIR  VOLUME  *  2735? 

END? 

FOR  ZONE  6: 


SUPPLY  AIR  VOLUME  a  615? 


FUR  ZONE  7s 

SUPPLY  AIK  VOLUME  =  1000; 

END; 

OTHER  SYSTEM  PARAMETERS: 

SUPPLY  FAN  EFFICIENCY  a  .6630; 

HOT  DECK  CONTROL  a  OUTSIOF  *IP  CONTROLLED; 

HOT  DECK  CUHTBOL  SCHEDULE  a  (200  AT  5,80  AT  70JJ 
COLD  OECK  TEMPfcRATU»E  =  58; 

COLO  DECK  THROTTLING  RANGE  a  16; 

MIXED  AIR  CONTROL  =  ENTHALPY  ECONOMY  CYCLE; 

DESIRED  MIXED  A I R  TEMPERATURE  a  55; 

End; 

EQUIPMENT  SCHEOULESs 

HEATING  CfJlL  OPERATION  a  CONT INUDUS, 78  MAXIMUM  TEMPtRATURE, 

-aoo  MjNiMtjM  te«pera tuhe; 

COOLING  COIL  OPERATION  s  QN,58  MINIMUM  TEMPERATURE; 
minimum  VENTILATION  SCHEDULE  s  oa  vent; 

END; 

End  system; 

UNIT  VENTILATOR  SYSTEM  mi  "UNIT  HEATER"  SERVING  ZONE  101; 
for  Zone  ini 

SUPPLY  air  VOLUME  b  >500; 

REHEAT  CAPACITY  s  50000; 

EnD; 

EQUIPMENT  schedules 

SYSTEM  OPERATION  s  INTERMITTENT; 

HEATING  COIL  OPERATION  a  CONTINUOUS, 78  MAXIMUM  TEMPERATURE; 

end; 

OTHER  SYSTEM  PARAMETERS 

MIXED  AIR  CONTROL  a  FIXED  AMOUNT; 

OUTSIDE  AIR  VOLUME  a  0.; 

HOT  OECK  CONTROL  a  OUl*it>t  AIR  CONTROLLED; 

HOT  OECK  CONTROL  SCHEOULE  a  (200  AT  5,80  AT  70); 

end; 

END  SYSTEM; 

UNIT  VENTILATOR  STSTEM  102  "UNIT  HEATER"  SERVING  ZONE  102; 

FOR  ZONE  102 

SUPPLY  AIR  VOLUME  a  500; 

REHEAT  CAPACITY  a  50000; 

ENO; 

EQUIPMENT  SCHEDULES 
SYSTEM  OPERATION  a  INTERMITTENT; 

HEATING  COIL  OPERATION  a  CONT INuOUS, 76  MAXIMUM  TEMPERATURE; 

end; 

OTHER  SYSTEM  PARAMETERS 

MIXED  AIR  CONTROL  a  FIXED  AMOUNT; 

OUTSIDE  AIR  VOLUME  s  (>.» 

HOT  DECK  CONTROL  a  OUTSIDE  AIR  CONTROLLED; 

HUT  DECK  CONTROL  SCHEDULE  a  (200  AT  5,80  »T  70); 
tND; 

END  SYSTEM; 

SINGLE  ZONE  DRA*  THRO  SYSTEM  iooO  "BASEMENT"  SERVING  ZONE  10001 
FOR  ZONE  1000 

SUPPLY  AIR  VQLUMt  a  H200; 


END; 

EuUIPmENT  SCHEDULES 

SYSTtM  OPERATION  =  INTERMITTENT, 78  M  A  X I  Mijm  TEMPERATURE, 

-joo  temperature; 

HEATING  cult.  OPERATION  s  CONTINUOUS, 70  MAXIMUM  TEMPERATURE? 
CUOLING  COIL  UPtRATIDN  s  OFF; 

MINIMUM  VENTILATION  SCHEDULE  =  CONTINUOUS; 

END; 

OTHER  SYSTEM  PARAMETERS 

MIXEO  AIR  CONTR'JL  =  FIXED  AMOUNT? 

OUTSIDE  AIR  VOLUME  =  11200; 

SUPPLY  FAo  EFFICIENCY  =  .810? 

END; 

END  SYSTEM? 

END  FAN  SYSTEM  DESCRIPTION? 

MEGIN  CENTRAL  PLANT  DESCRIPTION? 

PLANT  I  "OuMMY  PLANT"  SERVING  ALL  SYSTEMS; 

OTHER  PLANT  PARAMETERS; 

REPORT  VARIABLES  s  (1,2, 3, a); 

END? 

END  plant; 

ENO  central  PLANT  DESCRIPTION; 

END  INPUT; 


62 


INPUT  FILE  =  4 OP  I N 3 


THIS  IS  A  J  ZONE  *OOEL 
UF  THE  ADMINISTRATION  BUILDING. 


BEGIN  InPuT; 

RUN  CONTROL  :  NE*  ZONES#  NEW  SYSTEMS,  PLANT# 
UMlTS(lN=ENGLISH,OUT=ENGLISh)# 

REPORTS  (ZONE  LOADS, SYSTEM  LOADS, COIL  LOADS, SYSTEM, PL ANT  LOADS, 

WALLS, ZONE); 

DEFINE  LOCATION: 

FT  CARSON  a  (LATs3a.75,LUNGsI0a.5,TZs7)) 

END; 

DEFINE  DESIGN  days: 

FT  CARSON  SUMMER  s  (M IGHsR?, L0Wr6l ,wBsS9,D* TEsPlJUL, WEEKDAY , PRES=390 ) 
FT  CARSON  WINTER  s  (HlGHslO,LOWa-a,wBs-2,DATE=2lJAN, WEEKEND, PHESsiRO) 

End; 

TEMPORARY  WALLS: 

WALL  =:  (BRICK  -  FACE  «  IN, 

AlSCPAtE  -  VERTICAL, 

C8  -  8  IN  HW  CONCRETE  BLOCK); 

WALLIS  (El  -  3/0  IN  PLASTER  OR  GYP  BOARO, 

AIRSPACE  -  VERTICAL, 

tt  -  3/0  IN  PLASTEH  OR  GYP  BOARD), 

WALL2*  (C8  -  8  IN  Hw  CONCRETE  BLOCK); 

END; 

TEMPORARY  ROOFS: 

ROOF  s  (£2  -  1  /  2  IN  SLAG  OR  STONt, 

E3  -  I  /  «  IN  FELT  AND  MEMBRANE, 

B6  -  2  IN  DENSE  INSOLATION, 

AJ  -  STEEL  SIDING, 

B6  -  2  IN  OEnSE  INSULATION, 
to  -  CEILING  AIRSPACE, 

E5  -  ACflUSTIC  TILE); 

EnD; 

TEMPORARY  CONTROLS  (ADMIN  COOL  AND  MEAT): 

PROFILES: 

CANDM  s  (1  AT  70,  i)  AT  76.,  -I  AT  78)1 
SCHE0ULE3: 

MONDAY  ThRu  SUNDAY  s  (00  TO  20  -  CANDH), 

HOLIDAY  s  SUNDAY; 

E  iD» 

TEMPORARY  CONTROLS  (AOMIN  M  ONLY): 


v.  v\v.  v.%  <  •  ■  *  •. 


PROFILES; 

H0NLY  a  (1  4  T  7«,  U  4  T  7o>; 

SCHEDULES: 

HONIJ4Y  THRU  SUNDAY  =  (00  TO  ?U  -  HONEY), 
holiday  =  Sunday* 

end; 

TEMPORARY  SCHEDULE  (ADmIn  UFFICE  OCCUPANCY); 

SATURDAY  Thru  SUNDAY  a  (00  To  2R  -  .2), 

MONO  A  Y  THRU  FRIDAY  a  (17  TO  06  -  .2, Oh  TO  OS  -  .5,00  Tu  1? 

1?  TO  13  -  .67,13  TO  1  1  -  1.); 

END; 

TEMPORARY  SCHEDULE  CAOmIn  CLASSROOM  OCCUPANCY); 

Saturday  thru  Sunday  a  (uo  to  2«  -  o.), 

monoay  thru  fpioay  a  (n  to  or  -  o . , or  tu  n  -  u>; 

end; 

temporary  schedule  (OA  VENT); 

SUNOAY  thru  SATURDAY  a  (00  TO  2u  -  .S)J 

END; 

TEMPORARY  SCHEDULE  (OFF); 

Sunday  thru  Saturday  a  (ou  rn  2«  -  o.)» 
end; 

TEMPORARY  SCHtOULE  (AOMIN  LIGHTS); 

MONDAY  Thru  FRIDAY  a  (20  TO  0?  -  .aR,.63,06  TO  Id  -  l.,.82,.o 
SATURDAY  THRU  SUNDAY  a  (00  TU  2«  -  .OR), 

HOLIDAY  a  SUNDAY; 

ENO; 

PROJECT  s  "ADMIN  BUILDING"; 

LOCATION  a  FT  CARsON; 

*• 

**  GRGUNO  TEMPERATURES  FOR  RALEIGH, NC  (C*LHUUN,SC) 

»» 

GROUND  TEMPERATURE  s  ( 60 , 65, 65, 66, 6R, 72, 75, 70 , 7« , 7 3, 70, 6 7 ) ; 

«• 

** 

heather  tape  from  oijan  thru  iioec; 
begin  building  description; 
north  axis=o.; 

DIMENSIONS;  Mtrl0.75; 

SOLAR  DISTRIBUTION  a  -t; 

ZONE  1  "ZUNES  1 ,2, 3, A, 5, 6, 7"; 

ORIGIN;  (0,0,0); 

NURTH  AXIS  a  0; 

ROOF; 

FACING  (160)  roue  (152.5?  BY  77); 

SLAB  ON  GRAOt  FLUOR: 

FACING  (160)  FLOOR  BLAB  U  IN  (J2R.UH  t)Y  77); 

FLUOR; 

FACING  (100)  FLU0R3R  (2S.l)«0  6Y  77); 

EXTERIOR  WALLS; 

FACING  (0)  HALL  ( 1 ao  HY  hi), 

FACING  (RO)  WALL  (?0  6 Y  hi), 

FACING  (180)  hALL  (178  BY  H|) 

WITH  WINDOWS  ')F  TYPE  SINGLE  PANE  *ITh  pll^S 


FACING  ( 2  70  J  *ALL  (20  BY  Ht)? 

INTERNAL  “ASS;  • .  A  L  L  2  (172  BY  HO? 

..alls  to  uncuolEo  spaces; 

facing  { o )  *all2  (sa  by  ho, 

FACING  (90)  WALL2  (21  BY  HI). 

F»CING  (270)  HALL2  (21  6Y  HO? 

INTERNAL  ’"ASS:  .(All  (16  BY  HO? 

INTERNAL  IASS:  rtALLl  (05S.1  BY  Hi)? 

LIGHTS  =  uS.  18.  Aomin  LIGHTS? 

PEOPLE  a  50,  AOMIN  CLASSROOM  OCCUPANCY? 

PEOPLE  =  13.AOMXN  OFFICE  OCCUPANCY? 

CONTROLS  a  ADHlN  COOL  ANO  HE*T,201  HEATING. US  COOLING? 

END  ZONE? 

ZONE  100  "ZUNES  101,102"! 

ORIGIN  (0,0.0)? 

NORTH  AXIS  a  0? 

ROOF:  • 

FACING  ( j90)  ROOF  (82  BY  77)? 

SLAB  ON  GRADE  FLOOR: 

FACING  (180)  FLOOR  SLAB  a  IN  (66.03  bV  77)? 

FLOOR: 

FACING  (J80)  FL0JRJ9  (15.97  BY  77)? 

EXTERIOR  WALLS: 

FACING  (0)  WALL  (82.01  BY  HI), 

FACING  (90)  WALL  (77  BY  HI), 

FACING  (180)  WALL  (82.01  BY  Ml), 

FACING  (2 70)  WALL  (77  BY  HD? 

INTERNAL  MASS:  wALLl  (ISa.Ol  BY  HD? 

LIGHTS  =  33.18, AOMJN  LIGHTS? 

CONTROLS  •  At)M I N  H  ONLY,  109  HEATING? 

PEOPLE  »  l'(,  AOMIN  OFFICE  OCCUPANCY? 

END  ZONE? 

ZONE  li>no  "BASEMENT" 

ORIGIn(77,0,0)? 

NORTH  AXIS  a  0? 

BASEMENT  WALLS 

STARTING  AT  (0,20,0)  FACING  (180)  wALL2  (69  BY  8), 

STARTING  AT  (69,20,0)  FACING  (270)  WALL2  (20  BY  8), 

STARTING  AT  (69,0,0)  FACING  (180)  WALL2  (98  BY  8), 

STARTING  AT  (162,0,0)  FACING  (90)  WALL2  (3U  BY  8), 

SORTING  AT  (162,30,0)  FACING  (0)  WALL2  (162  bY  8), 

STARTING  AT  (0,30,0)  FACING  (270)  wALL2  (10  BY  8)? 

CEILING 

STARTING  AT  (0,20,8)  FACING  (180)  CETLING39  (69  By  10), 
STARTING  at  ( 04 ,0,8)  FACING  (180)  CElLlNGiR  (98  "Y  30)? 

SLAB  on  grade  FLOUR 

STARTING  AT  (0,30,0)  FACING  (180)  FLOOR  SLAB  9  IN  (60  BY  10), 
STARTING  at  (S4,30,0)  FACING  (180)  FLOOR  SLAB  9  In  (9b  BY  3u) 
CUNTRULS  a  AOMIN  H  ONLY, 32  HEATING? 

PEOPLE  a  3, Aomin  OFFICE  OCCUPANCY? 

LIGHTS  -  6.2s, AOMIN  LIGHTS? 

END  ZONF? 


E^O  rtUlLDING  DESCRIPTION; 


regin  fan  system  description; 

muLTIZOnE  SYSTEM  l  "MAIN"  SERVING  ZONE  1; 

FUR  ZONE  I! 

supply  air  volume  =  iu265; 

EhD; 

OTHER  SYSTEM  PARAMETERS: 

supply  fan  EFFICIENCY  =  . 6o30 J 

HOT  DECK  CONTROL  =  OUTSIDE  *IR  CONTROLLED; 

nOT  DEC*  CONTROL  SCHEDULE  =  (200  AT  5,80  AT  70); 

COLD  deck  TFmP£9ATURE  *  58; 
cold  oeck  throttlin';  range  =  io; 

MIXED  AIR  control  =  enthalpy  FCOnOmy  CYCLE; 

DESIRED  mixed  AIR  TEMPERATURE  s  55; 

end; 

equipment  schedules; 

HEATING  COIL  OPERATION  =  CONT INUOUS ,  78  m  A  X  T  MUM  TEMPERATURE, 

-<(00  MINIMUM  TEMPERATURE; 

CUOLlNG  COIL  OPERATION  =  ON, 58  MINIMUM  TEMPERAT JRE ; 
minimum  VENTILATION  SCHEDULE  =  OA  VENT; 

END; 

END  SYSTEM; 

UNIT  vENTILATuR  SYSTEM  i no  "UNIT  HEATER"  SERVING  ZONE  100; 

FOR  ZONE  100: 

SUPPLY  AIR  VOLUME  =  1000? 

reheat  capacity  =  iooooq; 

enu; 

equipment  SCHEDULES; 

SYSTEM  OPERATION  s  INTERMITTENT; 

HEATING  COIL  OPERATION  =  CONT  I  NuOuS,  7  8  MA*HUM  TEmPERATuPE; 

end; 

OTHER  SYSTEM  PARAMETERS! 

mixed  AIP  control  SFIXED  amount; 

OUTSIDE  AIR  VOLUME  =  o.; 

HOT  DECK  CONTROL  =  OUTSIDE  AIR  CONTROLLED; 

HUT  DECK  CONTROL  SCHEDULE  =  (ZOO  AT  5,  80  AT  70); 

ENu; 

ENO  SYSTEM; 

SINGLE  ZONE  ORA*  THRO  SYSTEM  1000  "RASEMEnT"  SERVING  ZONE  1000; 

EuR  ZONE  1000 

SUPPLY  AJR  VOLUME  =  11200? 

EnD; 

EQUIPMENT  SCHEDULES 

SYSTEM  OPERATION  s  INTERMITTENT, 75  MAXIMUM  TEMPERATURE, 

-ioo  minimum  temperature; 

HEATING  COIL  UPERATinu  =  CONTINUOUS, 78  ma«IMUM  TEMPERATURE; 
COOLING  CO  I L  OPERATION  s  OFF; 

minimum  vent il a t i  in  schedule  *  continuous; 

END; 

OTHER  SYSTEM  PARAMETERS 
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THIS  13  A  5  ZONE  M JOEL 
C»E  Tm£  A()«iMST<?ATI On  HUll  DING. 


internal  «ASSES  INCLJOEO. 


zone  1  OCCUPANCY  58  PEOPLE, A0«IN  CLASSHOOM  OCCJPANCY 


begin  input; 

RUN  CONTROL  :  Nt«  ZONES,  SYSTEMS,  PLANT, 

UNlTSCINsENGLISH.O'JTsENULISH), 

REPORTS  (ZONE  LOADS, SYSTEM  LOADS, COIL  LOADS, SYSTEM, PL ANT  LOADS, 

WALLS, ZONE); 

DEFINE  LOCATION; 

ET  CARSON  =  CLaT=38,75,LOMGsior.5,TZs7); 

End; 

DEFINE  DESIGN  OAYs: 

ET  CARSON  Summer  s  CHIGMs92,HJWsfel,w8s59,DAre*2lJUL, WEEKDAY, PHES=39u) 
FT  C#RSUN  WINTER  :  (H IGHs t 0 , LU«=-2 , wfts-2 * OATEsZ 1 JAN , WEEKEND, PRE 5=39u ) 

End; 

temporary  WALLS; 

WALL  =  (bR  IC<  -  FACE  «  IN, 

AIRSPACE  -  VERTICAL, 

C8  -  8  IN  nw  CONCRETE  BLOCK); 
wAlL1=  (El  -  3/«  IN  PLASTER  JR  GYP  BOARD, 

AIRSPACE  -  VERTICAL, 
tl  -  3/a  IN  PLASTER  JR  GYP  BOARD), 
wALL2=  (C8  -  8  IN  HW  CONCRETE  BLOCK); 

END; 

TEMPORARY  RUUFS; 

HOOF  s  (£2  -  1  /  2  IN  SLAG  OR  STONE, 

E3  -  3  /  8  IN  FELT  ANO  *'fcM8RAN£, 

B6  -  2  IN  OEN3E  INSULATION, 

A3  -  STEEL  SIDING, 

Bfe  -  ?  IN  UENSE  INSULATION, 

E«  -  ceiling  airspace, 

£5  -  ACOUSTIC  TILE); 

E  10; 

temporary  CONTROLS  (AD^IN  CUOL  AND  MF A T ) ; 

PROFILtS; 

c a.<dh  s  (i  at  7 a ,  o  at  76.,  -l  at  78); 

SCHEDULES*. 

MONDAY  TmRU  SUNDAY  = 


(no  To  2«  -  CANDH) 


HOLIDAY  a  SUNDAY} 

End; 

TEMPORARY  CUNTROLS  (AO«IN  H  ONLY): 
PROFILES; 

HONLY  a  (1  AT  74,  0  AT  7o)» 


SCHEDULES; 

MONDAY  THRU  SUNDAY  =  (00  TO  24  -  HONLY), 

holiday  =  Sunday; 

E  ID; 

TEMPORARY  SCHEDULE  (AOmIn  OFFICE  OCCUPANCY); 

SATURDAY  THRU  SUNOAY  a  (00  TO  2«  -  .2), 

MONDAY  THRU  FRIDAY  s  (17  TO  06  -  .2,06  TO  0«  -  .5,08  TO  12  -  1.0, 

12  TO  13  -  .07,13  TO  17  -  1.); 

end; 

temporary  schedule  (A0«lN  CLASSPOOm  OCCUPANCY); 

SATURDAY  THRU  SUNDAY  s  (00  TO  24  -  0.), 

MONDAY  THRU  FRIDAY  s  (11  TO  09  -  0.,09  TO  11  -  1.); 

end; 

TEMPORARY  SCHEOULE  (OA  VENT); 

sunoay  thru  Saturday  a  too  ro  24  -  .5); 

End; 

TEMPORARY  SCHEDULE  (OFF); 

Sunday  thru  Saturday  a  (no  to  24  -  o.); 

END; 

Temporary  schedule  (admin  lights); 

monoay  thru  Friday  *  (20  to  07  -  .49,.63#oa  to  is  -  i.,.82».63), 

SATURDAY  ThRIJ  SUNOAY  a  (00  TO  24  -  .49), 

HOLIDAY  a  SUNDAY; 

end; 

PROJECT  a  "AOMIN  BUILDING"; 

lucation  a  ft  carson; 

*» 

**  GROUND  TemPFR4TUKES  FOR  RALE|Gm,NC  CCALHuUN,SC) 

»* 

GROUND  TtMPERATURE  a  (64,65,65,66,69,72,75,74,74,73,70,67); 

»  « 

At ATHER  tape  FROM  OlJAN  THRU  310EC; 

REGIN  BUILDING  DESCRIPTION; 

north  axis=o.; 

DIMENSIONS;  Hlal0.7S; 

SOLAR  DISTRIBUTION  a  -1; 

ZONE  1  "»URH  AREASCZONES  1 , 3, U, 5,6, 7 ) * S 
ORIGIN;  (0,0,0); 

NORTH  AXIS  a  01 
ROOF; 

FACING  (180)  ROOF  (9S.47  BY  77)> 

SCAB  ON  GRADE  FLOOR; 

FACING  (1(J0)  FLOOR  SLAP  U  IN  (82.87  BY  77); 

floor; 

FACING  (180)  FLOORJ9  (15.60  »Y  77); 

EXTERIJR  MALLS; 

FACING  (0)  n ALL  (140  BY  Hi), 

facing  (ro)  mall  (20  by  hi). 
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facing  (too;  «i»ll  (lib  by  «n 
WITH  WINDOWS  OF  TYPE  SINGLE  PANE  *ITh  BLINDS 
(31.99  BY  HI)  AT  (D.O), 

facing  <27«)  hall  (2n  by  hui 
Internal,  mass:  «alli  (246.04  by  hi); 

INTERNAL  MASS!  4ALL2  (172  BY  Hi); 

INTERNAL  HASS;  HALL  (lb  BY  HI); 

HALLS  TO  UhCOOLEO  SPACES! 

FACING  (RO)  n ALL2  (21  BY  HI), 

FACING  (270)  wALl.2  (2i  BY  HI); 

ROOF! 

FACING  ( ISO)  ROOF  (1«.8S  BY  77)) 

SLAB  ON  GRADE  FLOOR! 

FACING  (180)  FLOOR  SLAB  4  IN  (7.44  BY  77); 

Internal  mass  walli  (2i2.oa  by  hd; 

FLOOR! 

FACING  ( lBO)  FLOOPJR  (7.44  BY  77); 

LIGHTS  a  45.2,  AOMIN  LIGHTS; 

PEOPLE  «  58,  ADMIn  CLASSROOM  OCCUPANCY* 

PEOPLE  s  4, AOMIN  OFFICE  OCCJPANCY; 

CONTROLS  a  AOMIN  COOL  AND  HEAT, 148  HEATING, 116  COOLING! 

End  zone; 

ZONE  2  "HALLWAY*! 

ORIGIN  (0,0,0); 

NORTH  AXIS  =  0; 

ROOF! 

FACING  ( 1  BO )  ROOF  (3R.17  BY  77); 

slab  on  grade  floor: 

FACING  (180)  FLOOR  SLAB  4  IN  (JR. 17  BY  77); 

EXTERIOR  hallsi 

FACING  (180)  WALL  (62  BY  HI); 

NALLS  TO  UNCOOLEO  SPACES: 

FACING  (o)  WALL2  (38  BY  HI); 

PEOPLE  a  1, ADMIN  OFFICE  OCCUPANCY) 

CONTROLS  sAOMIN  COOL  ANO  HEAT, 53  HEATING, 1R  COOLING; 

END  zone; 

ZONE  100  "STORAGE  AREAS"! 

ORIGIN  (0,0,0); 

NORTH  AXIS  a  01 
ROOF! 

FACING  ( 1  BO )  ROOF  (82  BY  77); 

slab  on  grade  floor; 

FACING  ( 1  BO )  FLOOR  SLAM  tt  IN  (66.03  BY  77); 
FLOOR; 

FACING  (180)  FLOOR 3R  (15. R7  BY  77); 

exterior  «alls; 

FACING  (0)  HALL  (82.01  By  HI), 

FACING  (RO)  HALL  (77  BY  HI), 

FACING  (180)  HALL  (82.01  HY  HI), 

FACING  (270)  HALL  (77  BY  Hi); 

INTERNAL  MASS:  wALLl  (154,01  BY  Hi); 

LIGHTS  a  33. 18, ADMIN  LIGHTS; 

CONTROLS  sAOMIN  H  ONLY ,104  HEATING; 
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PEOPLE  =  14, Aomin  OFFICE  OCCUPANCY! 

End  zone; 

ZONE  1  OnO  "8AS£MeVT" 

ORlGl J( 77,0,0)  ; 

NORTH  4*  IS  S  ()> 

BASEMENT  .<4LLS 

STARTING  AT  (0/30,0)  FACING  (18»)  1.ALL2  (64  dY  8), 

STARTING  at  (64,20,0)  FACING  (270)  *ALL2  (20  BY  8), 

STARTING  At  (64,0,0)  FACING  (180)  wA|.L2  (98  »Y  8), 

START  I  JG  AT  (162,0,0)  FACING  (90)  wA(.L2  (30  BY  8), 

STARTING  At  (162,30,0)  FACING  (O)  HALL2  (162  BY  8), 

STARTING  AT  (0,30,0)  FACING  (270)  .1*LL2  (10  BY  8)} 

INTERNAL  MASS!  0 ALL  1  (154.01  BY  Ml); 

CEILING 

STARTING  at  (0,20,8)  FACING  (180)  CtILlvG39  (64  8Y  10), 
STARTING  AT  (64,0,8)  FACING  (180)  CE IL I NG39  (98  «Y  10); 

SLAB  ON  GRA|i£  FLOUR 

STARTING  AT  (0,30,0)  FACING  (180)  FlOOP  SLAB  4  IN  (64  8Y  10), 
STARTING  AT  (84,30,0)  FACING  (180)  FLOOR  SLAB  4  IN  (98  BY  30) 
CONTROLS  s  AOMIN  M  ONLY, 32  HEATING; 

PEOPLE  s  3, AOMIN  OFFICE  OCCUPANCY! 

LIGHTS  a  6.26, admin  lights; 

END  ZOnE; 

END  BUILDING  DESCRIPTION! 


BEGIN  FAN  SYSTEM  DESCRIPTION! 

MULTIZOnE  SYSTEM  1  "MAIN"  SERVING  ZONES  1,2! 

FOR  Zt)NE  1! 

SUPPLY  AIR  VOLUME  a  12290! 

END; 

EUR  ZUNE  2: 

SUPPLY  air  VOLUME  s  1975! 

EnO; 

UTHER  SYSTEM  PARAMETERS! 

SUPPLY  FAN  EFFICIENCY  3  .6630! 

HOT  DECK  CONTRUL  s  OUT$I0f  AIR  CONTROLLED! 

HOT  DECK  CONTRUL  SCHEDULE  s  (?00  AT  5,80  AT  7(1); 

COLD  DtCK  TEMPERATURE  s  58; 

Cf'LO  0£Ck  THROTTLING  RANGE  s  16/ 

mixed  air  control  s  enthalpy  fconomy  cycle; 

DESIRED  MIXED  AIR  TEMPERATURE  =  55; 

end; 

equipment  SCHEDULES! 

HEATING  COIL  UPtRATION  *  CONT INUOljS, 78  MAXIMUM  TEMPERATURE, 
-400  MINIMUM  TEMPERATuRt; 

COOLING  COIL  OPERATION  s  ON, 5d  FTnImum  T  F  MPt  R A  TuR£  7 
MINIMUM  VENTILATION  SCHEDULE  s  UA  VENT ; 

end; 

ENO  SYSTEM; 

UNIT  VENTILATOR  SYSTEM  100  "UNIT  HEATER"  SERVING  ZONE  100; 

FOR  ZONE  100! 


SUPPLY  AIR  VOLUME  a  1000> 

KfcHEAT  CAPACITY  s  1UOOOOJ 

fcNUJ 

EQUIPMENT  SCHEDULES! 

SYSTEM  OPERATION  s  INTERMITTENT; 

HEATING  COIL  OPERATION  s  CONTINUOUS, 78  MAXIMUM  TEMPERATuRt; 

tND» 

UThER  SYSTEM  PARAMETERS! 

mixed  air  CONTROL  aFIXED  AMOUNT ; 

OUTSIDE  AIR  VOLUME  :  O.f 

HUT  DECK  CONTROL  a  OUTSIDE  AIR  CONTROLLED; 

HUT  DECK  CONTROL  SChEOULE  a  (20q  AT  5,  80  Af  70) S 

ENOI 

END  SYSTEM) 

SINGLE  ZONE  ORA*  THRU  SYSTEM  toon  "SASEmENT*  SERVING  ZOnE  luno; 

FUR  ZONE  1000 

SUPPLY  AIR  VULUME  s  112001 

EnO; 

EQUIPMENT  SCHEDULES 

SYSTEM  OPERATION  *  INTERMI TTtNT , 78  MAXIMUM  TE“PERATURE, 

-Son  MINIMUM  TEMPERATURE; 

heating  coil  uperation  a  continuous, 78  maximum  temperature; 

COOLING  COIL  OPERATION  s  OFF! 

MINIMUM  VENTILATION  SCHEDULE  ■  CONTINUOUS; 

END; 

OTHER  SYSTEM  PARAMETERS 

MIXED  AIR  CONTROL  a  FIXEO  AMOUNT; 

OUTSIDE  AIR  VOLUME  S  H200T 
SUPPLY  FAN  EFFICIENCY  a  .819; 

ENO; 

ENO  SYSTEM! 

End  fan  system  description; 

*» 

*• 

** 

BEGIN  CENTRAL  PLANT  DESCRIPTION; 

PLANT  1  "Oummy  PLANT"  SERVING  ALL  SYSTEMS; 

OTHER  PLANT  PARAMETERS; 

REPORT  VARIABLES  a  Cl, 2, 3, 4); 

END; 

end  plant; 

EnO  central  plant  description; 

E JO  INPUT; 


APPENDIX  C:  BLAST  INPUT  MODELS  FOR  THE  DENTAL  CLINIC 


*»  INPUT  FILE  s  PCNC6I 

*» 

**  This  IS  The  DENTAL  CLINIC  USED  in  The  Blast  validation  (7/9/81) 

**  STUDIES. 

** 

*  • 

•  * 

** 

*  * 

**  the  amount  uf  heating  and  cooling  is  set  to  keep  the 

»*  BUILDING  TEMPERATURE  BFTWEEN  66  and  7BF  ALL  TEAR. 

*  * 

BEGIN  INPUT; 

RUN  CONTROL:  NEw  ZONES#  NErt  AIR  SY3TEMS,  PLANT, 

UNlTSCIu  s  ENGLISH,  Out  =  FNGLISH), 

REPORTS (ZONE  loads, SYSTEM, system  loads, coil  loads, plant  loads,  walls,  ZONt) 

TEMPORARY  LOCATION: 

HALMC  =  (LAT  s  15.83,  LONG  -  78.83,  TZ  =  5); 

END; 

TEMPORARY  DESIGN  DAYS: 

RAlNCSUM  =  (HIGHS  92,  LOWS  71,  »«B=  75,  DAT£s  21 JUL, 

PRESs  «ns,  ws=  040,  DlRs  270, 

CLEARNESSs  1,  weekday); 

HALNCWIN  S  (HIGHS  24,  LOWS  la,  WBs  10,  DATE*  2 1  JAN , 

PRESs  a05,  ws=  t 120,  DlRs  325, 

CLEARNESSs  .1,  WEEKEND), 

END; 

TEMPORARY  SCHEOULE  (OFF); 

SUNDAY  Thru  SATURDAY  s  (00  TO  20  -  OFF), 

HOLIDAY  s  SUNDAY; 

ENO; 

TEMPORARY  SCHEDULE  call  Z'JNES  PEOPLE): 

MUNUAr  thru  FRIDAY  s  (17  TO  07  -  0 . ,  . 5 , . 9a , . 92 , . 79 , . 52 , . 59 , . 73 , 

.63, .81, .28), 

SATURDAY  THRU  SUNDAY  s  (00  TO  24  -  0), 
huliday  s  Sunday; 

Eno; 

TEMPORARY  SCHEDULE  (CLINIC  lights  and  EQUIPMENT): 

MONDAY  Thru  FRIDAY  s  (19  TO  07  -  .J<1,  .58,  •  98,  .98,  ,98,  .86, 

. 72, ,91 , .98, .95, . 79, .00,. 40) , 

SATURDAY  THRU  3UN0AY  -  (00  TO  24  -  .30), 
holiday  r  Sunday; 

End; 

TEMPORARY  CONTROLS  (CLINIC  CONTROLS): 

profiles: 

CUNSTANr  s  (I  at  86,  0  AT  68,  -.125  AT  70,  -1  AT  100); 

SCHEDULES: 

MONDAY  THRU  SUNDAY  s  (00  TO  20  -  CONSTANT), 

HOLIDAY  s  SUNDAY; 

end; 

temporary  WALLS: 

ErALLI  *  (PRICK  -  FACE  4  IN, 
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CONCRETE  -  CEME'iT  »«URTAR  1/2  IN, 

CONCRETE  -  CEMENT  “ORTAR  t/2  i*|, 

CONCRETE  -  CEMENT  «U«»T»M  1/2  IN, 

concrete  -  cement  murtar  1/2  in, 

C3  -  «  in  hw  concrete  block, 

Rl  -  4 I WSPACE  RESISTANCE. 

HuILOING  BOARD  -  GYPSUM  PLASTER  t  /  2  IN), 
Pw*LLI  =  (RiJILOING  BOARD  -  GYPSUM  PLASTER  1  /  2  IN. 
Rl  -  AIRSPACE  RESISTANCE, 

RUlLOING  BOARD  -  GYPSUM  PLASTER  1  /  2  IN), 
P*AlL2  a  (C8  -  8  IN  Hw  CONCRETE  BLOCK, 

8 1  -  AIRSPACE  RESISTANCE, 

BUILDING  BOARD  -  GYPSUM  PLASTER  1  /  2  IN), 
CPRALL  a  <41  -  l  IN  STUCCO, 

CIO  -  8  IN  HVY  CONCRETE, 

El  -  3  /  a  IN  PLASTER  OR  GYP  BOARD)) 


END) 

TEMPORARY  ROOF St 

ROOF  1  =  (E2  -  1/  2  IN  SLAG  UR  STONE, 

E3  -  3/8  IN  FELT  AnO  membrane, 

A3  -  STEEL  SIDING, 

E«  -  CEILING  AIRSPACE, 

B«  -  3  IN  INSULATION, 

E5  -  ACOUSTIC  TILE), 

CPCEIL  sIFInISH  FLOORING  -  TILE  1/16  IN, 

CIO  -  8  IN  ha  CONCRETE, 

81  -  AIRSPACE  RESISTANCE, 

82  -  1  IN  INSULATION)) 

E  MO) 

TEMPORARY  FLOORS! 

FLOUR!  a  (82  -  1  IN  INSULATION, 

Rl  -  AIRSPACE  RESISTANCE. 

CIO  -  8  IN  MX  CONCRETE, 

FINISH  FLOORING  -  TILE  1/16  IN), 

CPFLOOR  a  (OIRT  12  IN)) 

END) 

TEMPORARY  OUOHS: 

WINDOW  PANFL  *  (GLASS  -  MEAT  ABSORBING  PLATE  1/  2  IN. 

INSULATION  -  CELLULAR  GLASS  2  IN, 

C3  -  «  IN  Hw  CONCRETE  BLOCK, 

HUILOING  HOARD  -  GYPSUM  PLASTER  1  /  2  IN)> 

END) 

PROJECT®  "DENTAL  CLINIC  -  FT  BRAGG  NC") 

LOCATION  a  RALNC) 

GROUND  TEMPERATURE  a  (58, 60 , 6 1 . 62, 66 , TO , 7«, 72, 69, 66, 64 , 61  ) ) 
WEATHER  TAPE  FRUM  0 1  JAN  THRU  31DEC) 

** 

BEGIN  BUILDING  DESCRIPTION) 

NORTH  AXIS  a  0.) 

DIMENSIONS:  HEIGHT1  a  8.,  N  a  0,  £  a  90,  S  a  1A0,  4  a  270; 
CRAWL  SPACE  1000  "CRAWL  SPACE": 

ORIGIN: (0,0, -2.5)) 

NORTH  AXIS  a  0) 


CRAwl  SPACE  CFIUNG: 

STARTING  AT  (0,0, 8. 5)  FACING  (S)  CPCEIL  (98  BY  108), 

SLAB  ON  GRADE  FLOODS 

STARTING  at  (0,102,0)  FACING  (S)  CPFLUOR  (98  BY  108)5 
BASFMfc^T  HALLS ; 

STARTING  at  (0,0,0)  FACING  (S)  CPoALL  (98  BY  8.5), 
STARTING  AT  (98,0,0)  FACING  (E)  CPWALL  (108  BY  8.5), 
STARTING  AT  (98,108,0)  FACING  (N)  CPwALL  (98  BY  8.5), 
STARTING  AT  (0,102,0)  FACING  (W)  Cpw*LL  (102  t»Y  8.5)5 

Eno  zone 5 

ZONE  1  "NuRTH  LAB"; 

ORIGti't:(l4,fli,0)J 
NORTH  AaIG  s  OS 
EXTtHlUR  HALLS; 

STARTING  AT  (Jl,19.,0)  FACING  (N)  Ew*LLl  (31  BY  MEIGHT1) 
.vITH  WINDOWS  OF  TYPE  SINGLE  PANE  TINTED  alNDUW 
(6. 66  BY  4.85)  AT  (10,8) 

WITH  DOORS  OF  TYPE  WlNOOw  PANEL 
(6.06  BY  8.0)  AT  (10,0) 

„ITH  WINDOWS  OF  TYPE  SINGLE  PANE  TINTED  WINDOW 
(3.33  BY  8.85)  AT  (87.5,8) 
wITM  ODORS  OF  TYPE  WINDOW  PANEL 
(3.33  BY  8.0)  AT  (87.5,0) 

WITH  OVERHANGS  (SO  BY  3)  AT  ( - 1 0 , HE IGHT 1 ) 5 
PARTITIONS; 

STARTING  AT  (31,0,0)  FACING  (E)  P«ALL8  (19.  BY  hEIGHTI), 

starting  at  (0,0,0)  facing  (S)  pw  all i  (31  by  hfighti), 
starting  at  (0,19.,0)  facing  (W)  phalli  (19  BY  HEIGhTI); 
hoofs: 

STARTING  AT  (O.o. HEIGHTI)  FACING  (S)  ROOF1  (31  BY  19. )5 
FLOOR  0VE»  CHAaL  SPACE: 

STARTING  AT  (0, 19. , 0)  FACING  CS)  FL00R1  (31  BY  19.): 
PEOPLE  s  4, ALL  ZONES  PEOPLE: 

ELECTRIC  EQUIPMENT  s  10. 88, CLINIC  LIGHTS  AND  EQUIPMENT 5 
LIGHTS  s  5. 73, CLINIC  LIGHTS  AnD  EQUIPMENT: 

CUNTRULS  =  CLINIC  CONTROLS,  0  HEATING,  75.8  CUOLlNG; 

END  ZUNt5 

ZONE  8  "NORTH  WEST  L»H" : 

OHIGIN;(0,B3,0): 

NORTH  AXIS  s  05 
EXTERIOR  WALLS; 

STARTING  AT  (0,0,0)  FACING  (S)  EH ALL  1  (8  BY  HEIGHTI) 

WITH  OVERHANGS  (7  BY  83)  AT  (-3,HEiGhTD 
alTM  WINGS  (HEIGHTI  sY  83)  AT  (8,0), 

STARTING  AT  (0.19,0)  FACING  (w)  EaALLl  (19  BY  HtIGHTI) 
WITH  OVFRHANGS  (108  BY  3)  AT  ( -3 , HE  I GHT 1 ) , 

STARTING  AT  (14,19,0)  FACING  (N)  EWALL1  (18  BY  HEIGHTI) 
alTM  aINDOwS  OF  TYPE  SINGLE  PANE  TINTED  hINDUM 
(3.33  BY  8.85)  AT  (.5,8) 

WITH  DOOR  OF  TYPE  alNOQW  PANEL 
(3.33  BY  8.0)  AT  (.5,0) 

WITH  OVERHANGS  (60  BY  3)  at  ( -88, he IGHT 1 ) 5 
PARTITIONS; 


SIGHTING  AT  (14*6.5*0)  FACING  (E)  PwAlLI  (11.5  dY  HEIGHT  1 ) 
STARTING  AT  (4,0,0)  FACING  (S)  PHALLI  (10  MY  hEIGhTD) 

hoofs: 

STARTING  AT  (0,0,hEIGhT1 )  FACING  (S)  ROOFl  114  bY  19)) 
FLUOR  OYER  CHA*L  SPACE: 

STARTING  AT  (0, 10*0)  FACING  (S)  FLPO«l  (14  bY  1R); 

PEOPLE  s  a, all  zones  people; 

LIGHTS  a  2. 18, CLINIC  LIGHTS  AND  EQUIPMENT; 

ELECTRIC  EQUIPMENT  a  6.82, CLINIC  LIGHTS  AND  EQUIPMENT; 

gas  equipment  s  5, clinic  lights  and  equipment; 

CONTROLS  a  CLINIC  CONTROLS,  0  HEATING,  65  COOLING; 

End  zone; 

ZONE  3  "PEST  OP£R  RMS": 

origin: (0,t3*o); 

NORTH  AXIS  a  0.; 

EXTERIOR  HALLS: 

STARTING  AT  (0*70,0)  FACING  (w)  EwALLl  (70  bY  HEIGHTl) 
v*ITH  WindOhS  OF  TYPE  SINGLE  PANE  TINTED  wIwOOw 
(5  HY  8.9)  HEYEAL  (3.67)  AT  (.5,0.05) 

WITH  OVERHANGS  (87  riY  3)  AT  (-16,HEIGHT1 ) 
wITH  WINDOWS  OF  TYPE  SINGLE  PANF  TINTED  wlNOUW 
(6.66  BY  4.25)  AT  (13, «) 

WITH  DOORS  OF  TYPE  WINDOW  PANEL 
(6.66  8 Y  4.0)  AT  (13,0) 

WITH  WINDOWS  OF  TYPE  SINGLE  PANE  TINTED  WINDOW 
(6.66  BY  4.25)  AT  (33,4) 

WITH  DOORS  OF  TYPE  WINDOW  PANEL 
(6.66  BY  4.0)  AT  (33,0) 

WITH  WINDOWS  OF  TYPE  SINGLE  PANE  TINTED  WINDOW 
(6.66  BY  4.25)  AT  (53,4) 

WITH  DOORS  OF  TYPE  WlNOOw  PANEL 
(6.66  BY  4.0)  AT  (53,0); 

partitions: 

STARTING  AT  (0.0,0)  FACING  (S)  PWALU  (19  BY  HEIGHTl), 
STARTING  AT  (19,5,0)  FACING  (E)  PwALLl  (59  BY  HEIGHTD, 
STARTING  AT  (19,70,1))  FACING  (N)  PHALLI  (19  BY  HEIGHTl); 

roofs: 

STARTING  AT  (0,0, HEIGHT!)  FACING  (S)  RDOFl  (19  BY  70); 
FLOOR  OVER  CHAwL  SPACE: 

STARTING  AT  (0.70,0)  FACING  (S)  FuOORl  (19  dY  70); 

PEOPLF  a  11, ALL  ZONES  PEOPLE; 

LIGHTS  a  7. 14, CLINIC  LIGHTS  AND  EQUIPMENT ) 

ELECTRIC  EQUIPMENT  a  3. 41, CLINIC  LIGHTS  AND  EQUIPMENT; 
CONTROLS  a  CLINIC  CONTROLS,  9  HEATING,  65.8  COuLINU! 

end  zone; 

ZONE  4  "LOCKER  RMS": 

ORIGIN:(18,19,0); 

NORTH  Axis  a  o.; 

PARTITIONS: 

STARTING  AT  (0,0,0)  FACING  (S)  PWALLl  (13  BY  HEIGHTl), 
STARTING  AT  (13,0,0)  FACING  (E)  RwALLl  (59  BY  HEIGHTl), 
STARTING  AT  (13,59,0)  FACING  (N)  PwALLl  (13  8T  HEIGhTD. 
STARTING  AT  (0,S9,0)  FACING  («)  PwALLl  (59  dY  HEIGHTl); 


ROOFS! 

STARTING  AT  0,0, HEIGHTl)  FACING  (S)  ROOFl  03  BY  59)! 
FLUOR  OVfcK  CRAkL  SPACE: 

STARTING  AT  (0.59, 0)  FACING  f S >  FlOORI  (13  0Y  59)! 

PEOPLE  =  2,  ALL  ZONES  REOPl fc ! 

LIGHTS  s  3. «6, CLINIC  LIGhTS  AN!)  EQUIPMENT! 

ELECTRIC  EUUIPmE„T  s  0, CLINIC  LIGHTS  AND  EOUIPiENT! 

CONTROLS  =  CLINIC  CONTROLS,  1  HEATING,  15.2  COOLING! 

END  ZONE! 

ZONE  5  *L IHRArY  CONF  R^S"! 

OR  I G I  h  s  (  3 1 , 4  7 , 0 ) ! 

NuRTH  AXIS  s  0! 

PARTITIONS: 

STARTING  AT  (0,0,0)  FACING  (S)  PHALLI  (b  BY  HEIGHTl), 
STARTING  AT  (6.0,0)  FACING  (E)  PHALLI  (3  BY  HEIGHTl), 
STARTING  AT  (6,3,0)  FACING  (S)  PHALLI  (12  BY  HEIGHTl), 
STARTING  AT  (18,3,0)  FACING  (E)  PrALLI  (29  BY  HEIGHTl), 
STARTING  AT  (18,3b,0)  FACING  (N)  PHALLI  (30  HY  MFIGriTl), 
STARTING  AT  (-12,36,0)  FACING  (H)  PhALLI  (6  Ht  HEIGHTl), 
STARTING  AT  (-12,30,0)  FACING  (S)  RwALLl  (12  BY  HEIGHTl). 

STARTING  AT  (0.30,0)  FACING  (h)  PhALLI  (30  BY  HtIGHT1)! 
HOOFS! 

STARTING  AT  (0,0,HF.IGmT1)  FACING  (S)  R00F1  (6  8Y  3), 
STARTING  AT  ( 0 , 3 , HE IGh T 1 )  FACING  (S)  ROOFl  (18  bY  33), 
STARTING  AT  (-12, 30, HEIGHTl)  FACING  (S)  ROOFl  (12  BY  6)! 
FLOORS  OVER  CRAWL  SPACE: 

STARTING  AT  (0,3.0)  FACING  (S)  FLOORI  (6  BY  3), 

STARTING  AT  (0,36,0)  FACING  (S)  FlOORI  (18  BY  33), 
STARTING  AT  (-12,36,0)  FACING  (S)  FLOORI  (12  BY  6)! 

PEOPLE  s  O.ALL  ZONES  PEOPLE! 

LIGHTS  a  3. 2B, CLINIC  LIGHTS  ANO  EQUIPMENT! 

ELEC  I R 1L  EUUIPMENT  s  3. 41, CLINIC  LIGHTS  AND  EQUIPMENT! 
CONTROLS  s  CLINIC  CONTROLS.  1  HEATING,  26.5  COOLING! 

ENO  ZONE! 

ZONE  6  "haiti ng  room": 

ORIGIN: (19, i3,0) ; 

NORTH  AXIS  s  u.! 

PARTITIONS! 

STARTING  AT  (0,0,0)  FACING  (S)  PHALLI  (42  HY  hEIGhTD, 
STARTING  AT  (42,5.5,0)  FACING  (N)  PhALLI  (12  BY  HEIGHTl), 
STARTING  AT  (30,5.5,0)  FACING  (E)  PhALLI  (31  BY  HEIGHTl), 
STARTING  AT  (30,36.5,0)  FACING  (N)  PHALLI  (12  BY  HEIGHTl) 
STARTING  AT  (18,36.5,0)  FACING  (W)  PHALLI  (3  BY  HEIGHTl), 
STARTING  AT  (18,33.5,0)  FACING  (N)  phalli  (6  BY  HEIGHTl) 
STARTING  AT  (12,33.5,0)  FACING  ( W )  PHALLI  (28  PY  HEIGHTl) 
STARTING  AT  (12,5.5,0)  FACING  (N)  PhALLI  (12  BY  HEIGHI1): 
ROOFS! 

STARTING  AT  (0,0, HEIGmTI)  FACING  (S)  ROOFl  (42  BY  5.5), 
STARTING  AT  ( 1 2 , 5 . 5 , HE  I GMT  1 )  FACING  (S)  ROOFl  (1«  BY  28), 

STARTING  AT  (18, 33. 5, HEIGHTl  )  FACING  (S)  ROuFl  (12  3Y  3)! 
FLOORS  OVER  CRAWL  SPACE: 

STARTING  AT  0,5. 5,0)  FACING  (S)  FLOORI  (42  BY  5.5), 
STARTING  AT  (12,33.5,0)  FACING  (S)  FLOORI  (18  BY  28), 
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STARTING  AT  (18,36.5.0)  FAC l MG  CS)  FL00P1  (12  BY  3)  ) 

P£U*»LE  *  Si, ALL  ZONES  PEOPLE; 

LIGHTS  *  2. 73, CL I MIC  LIGHTS  AMD  EQUIPMENT; 

ELECTRIC  EQUIPMENT  *  1.82, CLINIC  LIGHTS  AMO  EQUIPMENT) 

CONTROLS  s  CLINIC  CONTROLS,  8  hF.ATING,  32.2  COOLING) 

END  ZONE) 

ZONE  7  •RECORDS  AnD  SUPPLY*! 

ORIGIN* (49,16.5,0)} 

NORTH  AXIS  S  0.; 

PARTITIONS! 

STARTING  AT  (0,0,0)  FACING  (S)  PHALLI  (12  BY  HEIGHT  1 ) , 
STARTING  AT  (12,0,0)  FACING  (E)  PaALLI  (45  HY  MEIGHT1), 
STARTING  AT  (l2,«5,0)  FACING  (S)  PHALLI  (b  dY  HtIUHTI), 

STARTING  AT  (18,45,0)  FACING  (E)  PHALLI  (13  BY  hEIGhTI), 

STARTING  AT  (18,58,0)  FACING  (S)  PHALLI  (7  BY  HEIGHTI), 

STARTING  AT  (25,64.5,0)  FACING  (H)  PHALL2  (25  BY  HEIGHTI), 
STARTING  AT  (0,64.5,0)  FACING  (H)  PhAlLI  (64.5  BY  HEIGHTI)) 
ROOFS! 

STARTING  AT  (0,0, HEIGhTI)  FACING  (S)  ROOF!  (12  BY  64.5), 
STARTING  AT  (12, 45, HEIGHTI)  FACING  (S)  ROOF1  (6  BY  IB. 5), 

STARTING  AT  (IS, 58, HEIGHTI)  FACING  (S)  ROOF1  (7  BY  5.5)f 

FLOORS  OVER  CRA*L  SPACE! 

STARTING  AT  (0,64.5,0)  FACING  (S)  FLOOR1  (12  BY  64.5), 
STARTING  AT  (12,64.5,0)  FACING  (S)  FLOOR!  (6  BY  18.5), 

STARTING  AT  (18,64.5,0)  FACING  (S)  KLOOR1  (7  BY  5.5)) 

PEOPLE  a  7, ALL  ZONES  PEOPLE) 

LIGHTS  a  a. 37, CLINIC  LIGHTS  ANO  EQUIPMENT) 

ELECTRIC  EQUIPMENT  a  3. 41, CLINIC  LIGHTS  AND  EQUIPMENT) 

CONTROLS  a  CLINIC  CONTROLS,  5  HEATING,  30.9  COOLING) 

END  ZONE) 

ZONE  3  "XRAY "  ! 

ORIGIN! (61, 13,0) ) 

NORTH  AXIS  a  0.) 

PARTITIONS! 

STARTING  AT  (0,0,0)  FACING  (S)  PHALLI  (16  BT  HEIGhTI), 
STARTING  AT  (16,0,0)  FACING  (E)  PhALLI  (69  BY  HEIGHTI), 
STARTING  AT  (16,69,0)  FACING  (N)  PHALL2  (4  BY  HEIGHTI), 
STARTING  AT  (12,64,0)  FACING  (N)  PHALLI  (7  BY  HEIGHTI), 
STARTING  AT  (5,64,0)  FACING  (H)  PaALLI  (14  BY  HEIGHTI), 
STARTING  AT  (5.50,0)  FACING  (N)  PaALLI  (5  BT  HEIGHTI), 
STARTING  AT  (0,50,0)  FACING  (A)  PaALLI  (45  BY  HEIGHTI)) 
ROOFS! 

STARTING  AT  (0,0, HEIGHTI)  FACING  (S)  ROuFl  (16  BY  50), 
STARTING  AT  (5, 50, HEIGHTI)  FACING  (S)  RQOF1  (11  BY  14), 
STARTING  AT  (12, 64, HEIGHTI)  FACING  (S)  ROUF1  (4  BY  5)} 
FLOORS  OVER  CRAHL  SPACE! 

STARTING  AT  (0,50,0)  FACING  (S)  FLOO«l  (16  BY  50), 

STARTING  AT  (5,64,0)  FACING  (S)  FLOORt  (11  BY  14), 

STARTING  AT  (12,69,0)  FACING  (S)  FLOOR!  (4  BY  5)1 
PEOPLE  a  5, ALL  ZONES  PEOPLE) 

LIGHTS  a  3. 96, CLINIC  LIGHTS  AND  EQUIPMENT) 

ELECTRIC  EUUIPMENT  «  28. 87, CLINIC  LIGHTS  AND  EQUIPMENT) 
CONTROLS  a  CLINIC  CONTROLS,  0  HEATING,  !u9  COOLIwG) 

ENO  ZONE) 


78 


ZONE  9  "Su'JTH  OPEr  RMS"; 

ORIGINS (0,0,0) } 

WURTH  Axis  s  a.; 

EXIERtUP  WALLS ; 

STARTING  AT  (0,0,0)  FACING  (S)  E*ALLt  (92  By  hEIGMTI) 

wlTH  WINDOWS  OF  typf  single  pane  tinted  WINDOW 
(6.66  BY  4. 25)  AT  (9,  a) 
rtlTH  OUORS  OF  TYPE  WINDOW  PANEL 
(6.66  BY  4.0)  AT  (9,0) 

WITH  WINDOWS  OF  TYPE  SINGLE  PANE  T INTFD  WINDOW 
(6.66  BY  4.25)  AT  (20, 0) 

WITH  DOORS  OF  TYPE  WINDOW  PArvEL 
(6.66  BY  a.O)  AT  (2fi,0) 

WITH  WINoOwS  OF  TYPE  SINGLE  PANE  TINTED  WINDOW 
(8  BY  8.9)  REVEAL  (4)  AT  (42, .05) 

WITH  OVERHANGS  (9*  BY  3)  AT  (-3,hEIGhTD 
WITH  HlNoOwS  OF  TYPE  SINGLE  PANE  TINTED  wINDO« 

(6.66  BY  4.25)  AT  (58,4) 

WITH  DuOrS  OF  TYPE  WINDOW  PANEL 
(6.66  BY  4.0)  AT  (56,0) 

WITH  WINDOWS  OF  TYPF  SINGLE  PANE  TINTFD  WINDOW 
(6.66  BY  4.25)  AT  (7«,4) 

WITH  DUORS  OF  TYPE  WINOOw  PANEL 
(6.66  BY  4.0)  AT  (78,0), 

STARTING  AT  (92,0,0)  FACING  (E)  E WALL  1  (13.6  BY  HEIGHT1) 

with  overhangs  (loo  uy  3)  at  (-3,heighti ) , 
starting  at  (0,13.5.0)  FACING  (w)  EwAlLI  (13.5  BY  HEIGHT1) 
WITH  OVERHANGS  (too  BY  3)  AT  ( -93.5, HE IGHT  l  ) ; 
PARTITIONS! 

STARTING  AT  (92,13.5.0)  FACING  (N)  PWALL1  (92  BT  HEIGHT1); 
HOOFS! 

STARTING  AT  (0.0.HEIGHT1)  FACING  (S)  ROUFl  (92  BY  1 3. S )  J 
FLUOR  OVER  CRAwL  SPACE: 

STARTING  AT  (0.13.5,0)  FACING  (S)  FL00R1  (92  BY  13.5); 
PEOPLE  =  II, ALl  ZONES  PEOPLE; 

LIGHTS  s  9. 28, CLINIC  LIGHTS  AND  EQUIPMENT; 

ELECTRIC  EQUIPMENT  s  3. 01, CLINIC  LIGHTS  AND  EQUIPMENT ; 
CONTROLS  s  CLINIC  CONTROLS,  13  HEATING,  79.5  COOLING; 

END  zune; 

ZONE  10  "EAST  OPER  RMS": 

ORIGIN:(77,13,0); 

NORTH  AXIS  s  o.; 

PARTITIONS: 

STARTING  AT  (0,0,0)  FACING  (S)  PWALLl  (15  BY  HEIGmTI), 
STARTING  AT  (0,70,0)  FACING  (w)  PwALU  (70  BY  HEIGHT!), 
STARTING  AT  (15,70,0)  FACING  (N)  PwALL2  05  BY  hEIGbTI); 
EXTERIOR  WALLS: 

STARTING  AT  05,0,0)  FACING  CE)  EwALLl  (70  oY  HEIGHT1 ) 

WITH  WINDOWS  OF  TYPE  SINGLE  PANE  TINTED  WINDOW 
(6.66  er  4.25)  AT  02,4) 

WITH  DOORS  OF  TYPE  WINDOW  PANEL 
(6.66  BY  4.0)  at  02,0) 

WITH  WINDOWS  OF  TYPF  SINGLE  PANE  TINTED  WINDOW 


(6.e6  by  4.25)  AT  (32,4) 
rtITH  DOORS  OF  TYPE  KlfiOflrt  PAnFL 
(o.Ofe  BY  4.0)  AT  (32,0) 

"ITH  HINDOOS  OF  TYPE  SINGLE  PANE  TINTED  rtlNPO* 

(6.06  BY  4.25)  AT  (5!, 4) 

*ITH  ODORS  OF  TYPE  wINOOw  PANEL 
(6.66  BY  4.0)  AT  (51,0) 

AlTH  WINDOWS  of  TYPE  SINGLE  PA.JF  TINTED  /iltYnjw 
(5  BY  8.4)  REVEAL  (3.67)  AT  (65,0) 

..ITH  OVERHANGS  (76  BY  J)  AT  (- i, HE IGhT  1 )  » 

ROOFSS 

STARTING  AT  ( 0 , 0 , HE IGHT  1 )  FACING  (S)  ROl)F 1  (16  6Y  70)J 
FLOOR  OVER  CRArtL  SPACE: 

STARTING  AT  (0,70,0)  FACING  (S)  FLOU»I  (15  BY  70); 

PEOPLE  =  8, ALL  ZONES  PEOPLE; 

LIGHTS  =  6. 41, CLINIC  LIGHTS  AND  EQUIPMENT; 

ELECTRIC  EQUIPMENT  *  3. 41, CLINIC  LIGHTS  AND  EQUIPMENT) 

CONTROLS  x  CLINIC  CONTROLS,  8  HEATING,  61.8  COOLING) 

END  ZONE) 

END  BUILDING  DESCRIPTION) 

BEGIN  FAN  SYSTEM  DESCRIPTION) 

MULTIZOnE  SYSTEM  i  "maim  fan  SYSTEM*  SERVING  ZONES  1,2,4,4,5,6,7,8,9,10 
FOR  ZONE  1: 

EXHAUST  air  VOLUME  s  1000; 

SUPPLY  AIR  VOLUME  =  1784) 

END; 

FOR  ZONE  2: 

SUPPLY  AIR  VOLUME  »  406; 

End; 

FOR  ZONE  3: 

SUPPLY  AIR  VOLUME  3  2010) 

END; 

FOP  ZONE  4: 

EXHAUST  AIR  VOLUME  s  600 ! 

SUPPLY  AIR  VOLUME  s  761) 

END) 

FOR  ZONE  5: 

SUPPLY  ATR  VOLUME  3  502; 

End; 

FOR  ZONE  6: 

SUPPLY  AIR  VOLUME  s  833; 

END; 

FOR  ZONE  7: 

SUPPLY  AIR  VOLUME  s  884; 

END) 

FOR  ZONE  8: 

SUPPLY  AIR  VOLUME  s  829; 

End; 

for  ZONE  9: 

SUPPLY  AIR  VOLUME  s  2246) 

End; 

for  zone  10: 

SUPPLY  AIR  VOLUME  3  2105; 


Eno; 

EQUIPMENT  SCHEDULES: 

SYSTEM  OPE  R  A  T I ON  =  ilPP,  FROM  OlJAN  ThRu  JIOECJ 
HEATIM,  coil  OPERATION  =  OFF,  FROM  Ol'^AY  TnRu  2SSFP 

end; 

OTHER  SYSTEM  PARAMETERS; 

supply  fan  efficiency  =  .3s; 

HOT  DECK  CONTROL  =  OUTSIDE  AIR  CONTROLLED; 

HOT  DEC*  CONTROL  SCHEDULE  =  (120  AT  10#  80  <*T  70); 

COLD  DECK  CUNTRUL  =  FIXED  SET  POInT; 

COLD  DEC*  temperature  =  60.; 

COLD  DECK  THROTTLING  RANGE  =  5) 
mixed  AIR  CONTROL  s  FIXED  AMOUNT) 

OUTSIDE  AIR  VOLUME  =  4114.; 

ENO; 

COOLING  COIL  DESIGN  PARAMETERS: 

COIL  TYPF  s  Ox; 

entering  air  dry  bulb  temperature  =  87. p; 

ENTERING  air  «tE  T  bulb  TEMPERATURE  =  70.3; 

LEAVING  AIR  dry  BULB  TEMPERATURE  =  6l.S 
LEAVING  air  *£T  BULB  TEMPERATURE  S  5*9 . ; 

AIR  FACE  VELOCITY  s  514. 
air  VOLUME  FLO*  RATE  =  15760? 

BAROMETRIC  PRESSURE  =  405; 

LEAVING  REFRIGERANT  TE  MPF.R  A  TUREs«5  .  » 

ENTERING  REFRIGERANT  TEMPERATURE  =  45; 
total  Cooling  load  s  600; 
number  of  tube  circuits=2o; 

END; 

dx  condensing  unit  parameters: 

RPWRCU (.4034928 1, .2 1287101,. 39330793) ; 

OtSIGN  SATURATED  SUCUON  TF  MPER4  TljBtsu  0  ; 

DESIGN  SATURATED  CONOENSInG  TEMPERATURE® 1 1* i 
DESIGN  FULL  LOAD  PO-yER  RATIOS.  351; 
nx  CONDENSING  UNIT  C AP AC  I T Y shOO ; 

End  dx  cONntNsiNG  unit  parameters; 

End  system; 

ENO  Fan  SYSTEM  DESCRIPTION; 

BEGIN  CENTRAL  PlAnT  DESCRIPTION; 

PLANT  1  "DUMMY  PLANT"  SERVING  ALL  SYSTEMS? 

FOUIPMENT  SELECTION: 

1  BOILER  OF  SIZE  100; 

END  equipment  selection; 

OTHER  PLANT  PARAMETERS: 

REPORT  VARIABLES  s  (1,2, 3, 4, 8); 

ENO? 

ENO  PLANT? 

END  CENTRAL  PlAnT  DESCRIPTION? 

E  JO  Input; 


INPUT  FIlF  =  OCNCfcll 


This  IS  ThF  DENTAL  CLINIC  USED  IN  The  blast  VALIDATION  (7/B/B1) 
STUDIES.  IT  has  BEEN  SIMPLIFIED  To  A  ONt  ZONE  “ODEL. 

The  *ALL/FLOOR/PE.)PLE/ETC.  HAVE  ALL  REFn  lumped  TOGETHER. 

ThF  FAN  system  has  NOT  been  modified.  HOwEvER,  the  CRAwL 
SPACE  HAS  been  REMOVED. 


**  the  systfm  operation  schedule  was  Changed  from  default  (7/a/an 

*«  TO  "OFF"  AND  IHl  heating  COIL  SCHEDULE  NAS  CHANGED  FROM 

*•  that  for  ft.  hood  tu  that  used  for  raleigh,  nc. 

*  * 

*•  the  amount  of  heating  and  cooling  is  set  to  KtEP  the 

**  BUILDING  TEMPERATURE  BETWEEN  66  AND  7«F  ALL  YEAR. 

*  » 

**  The  floor  above  A  CRA-U  SPACE  has  REPLACED  WITH  A  FLOOR  (7/2«/8l) 

begin  input; 

RUN  CONTPOL;'  NEW  ZUNES, 

NEW  AIR  SYSTEMS, 

PLANT, 

UNITSCOuTsENGLISH), 

REPORTSIZONE  LOADS, SYSTEM, SYSTEM  LOADS, COIL  LOADS, PLANT  LOADS,  WALLS,  ZONE) 

temporary  locations 

PALnC  =  (LAT  =  35.83,  LONG  s  78.83,  TZ  =  5); 

END) 

temporary  design  days: 

WALNCSUM  s  (HIGHS  92,  LOWS  71,  WB=  75,  DATE*  21JUL, 

PRESS  905.  wss  aaO,  DIRS  270, 

CLEAHNESSs  1,  WEEKDAY)) 

RALNcwiN  s  (hIGHs  29,  LOws  la,  WB=  10,  DATE*  2 1 J an, 

PRESs  aos,  WS«  1320,  DlRs  325, 

CLEAHNESSs  .1.  WEEKEND ) ) 

FMO) 

TEMPORARY  SCHEDULE  (OFF)s 

3UNOAY  THRU  SATURDAY  s  (UO  TO  2«  -  OFF), 

HOLIDAY  s  SUNDAY) 

END; 

TEMPORARY  SCHEDULE  (ALL  ZONES  PEOPLE): 

MONDAY  THRU  FRIDAY  s  (17  TO  07  -  0 . , . 5 , . 9a , . 92, . 79, . 52 , .56, . 75 , 

.68, .61, .28), 

SATUROAY  thru  SUNOAY  S  (00  TO  2a  -  0), 

HOLIDAY  s  SUNDAY) 

END) 

TEMPORARY  SCHEOULE  (CLINIC  LIGHTS  AND  EQUIPMENT): 

MONDAY  Thru  FRIDAY  s  (19  To  y7  -  . 3« , . 58 , . 98 , . 98 , . 98 , . 66 , 

.72, .9] , .98, .95, .79,  .aP, .aO), 

SATURDAY  THRU  SUNOAY  s  (00  TO  2tt  -  ,3a), 

HOLIDAY  s  SUNDAY) 

END) 

TEMPORARY  CONTROLS  (CLINIC  CONTROLS): 


PROFILES: 

constant  =  u  at  66,  o  at  sa,  -.125  at  to,  -t  at  i«o); 

SCHEDULES: 

rouday  Th«u  Sunday  =  too  tu  2 a  -  constant), 

HOLIDAY  z  SUNDAY; 

END; 

temporary  walls: 

EhAlU  =  (BRICK  -  FACE  '4  IN, 

CONCRETE  -  CEMENT  mortar  l/a  in, 

CONCRETE  -  CEMENT  MORTAR  1 /2  IN, 
cuncrete  -  cememt  mubtas  i/a  in, 
concrete  -  cement  mortar  i/a  in, 

Cj  -  4  IN  Hrt  concrete  block, 

B 1  -  AIRSPACE  RESISTANCE, 

building  board  -  gypsum  plaster  i  /  2  in), 
phAlli  =  (building  boapd  -  gypsum  plaster  t  /  2  in, 

B 1  -  AIRSPACE  resistance, 
building  board  -  gypsum  plaster  i  /  2  in), 
P«AlL2  =  (C8  -  a  in  H*  concrete  BLOCK, 

B l  -  AIRSPACE  RESISTANCE, 

building  board  -  gypsum  plastep  i  /  2  in), 

CPBALL  =  (Al  -  1  in  STUCCO, 

ClO  -  «  IN  M«  CONCRETE, 

El  -  3  /  '4  IN  PLASTER  OR  GYP  BOARD); 

End; 

temporary  ruofs: 

RUUFl  =  (E2  -  1/  2  IN  SLAG  or  STOnE, 

E3  -  3/fl  IN  FELT  AND  MEMBRANE, 

A3  -  STEEL  SIDING, 

E4  -  CEILING  AIRSPACE, 

Uu  -  3  IN  INSULATION, 

ES  -  ACOUSTIC  TILE), 

CPCEIL  =(FI.;I3M  FLOORING  -  TILE  1/lb  IN, 

CIO  -  8  IN  H„  CUNCRETE, 

HI  -  AIRSPACE  RESISTANCE, 

B2  -  1  IN  INSULATION); 

End; 

TEMPORARY  FLOORS: 

FLOOR!  =  (B2  -  I  IN  INSULATION, 

B 1  -  AIRSPACE  RESISTANCE, 

ClO  -  S  IN  HW  CONCRETE , 

FINISH  FLOORING  -  TILE  1/16  IN), 

CPFLOOR  =  (DIRT  12  IN); 

End; 

TEMPORARY  DOORS: 

alNoOft  panel  =  (GLASS  -  HEAT  ABSORBING  PLATE  1/  2  IN, 
INSULATION  -  CELLULAR  GLASS  2  IN, 

C3  -  4  IN  H«  CONCRETE  BLOCK, 

BUILOING  HOARD  -  GYPSUM  PLASTtR  I  /  2  IN) 

E  (0; 

PROJECTS  "DEnT»L  CLINIC  -  FT  BR) GG  NC"; 

LOCATION  s  RAL  ,C? 

GROUMO  TEMPtRvTuRE  s  ( 54  ,  eO  ,6  1  ,  b2  ,  6b  ,  70 , 74 , 72  ,  b‘> ,  66 , 64 ,0 1  )  ! 


w£AfH£R  TAPE  KPJ«  01  JAM  TmP  )  ilDEC; 

BEGIN  BulLOI^G  DESCRIPTION 
NuRTH  AXIS  =  o.; 

DIMENSIONS:  H  =  9.,  N  =  A,  E  =  90,  S  =  180,  W  s  270} 

SOLAR  DISTRIBUTION  =  -1; 

zune  i  "entire  building-; 

ORIGIN;  (0,0,0); 

E  <  TER  I  OR  WALLS: 

facing  (S)  ewalli  («2  «y  h) 

WITH  w I NQOwS  OF  TYPE  SINGLE  PANF  TINTED  WINDOW 

(43.4  BY  4.25)  AT  ( 0 , U ) 

•<ITH  DOORS  OF  TYPE  WINDOW  PANEL 
(26. fa  BY  4)  4  T  (0,0) 

WITH  OVERHANG  (9«  BY  3)  AT  C-S,H), 

facing  (f)  ewalli  coj.s  by  h) 

wlfH  WINDOWS  OF  TYPE  SINGLE  PANE  TINTED  wInOUW 
(SO. 4  BY  4.25)  AT  (0,4) 

WITH  DJOR  OF  TYPE  WINDOW  PANEL 
(19.95  BY  4)  AT  (0,0) 

WITH  OVERHANGS  (108  BY  3)  AT  (-3,H), 

FACING  (Nj  EWALLI  (45  BY  rl ) 

WITH  WINDOWS  OF  TYPE  SINGLE  PANE  TINTED  wInDUW 
(13.3  BY  4.25)  AT  (0,4) 

WITH  DOOR  OF  TYPE  WINDOW  PANEL 
(13.3  BY  4)  AT  (0,0) 

WITH  OVERHANG  (98  BY  3)  AT  (-50, H), 

FACING  (W)  EWALLI  (102.5  BY  H) 

WITH  WINDOWS  OF  TYPE  SINGLE  PANE  TINTED  WINDOW 
(30.44  bY  4.25)  AT  (0,4) 

WITH  DOOR  OF  TYPE  WINDOW  PANEL 
(19.95  BY  0)  AT  (0,0) 
wITH  QVFRHANG  (108.5  BY  3)  AT  C-3,H); 

INTERNAL  MASS!  P.ALL1  (9faOi  BY  1)J 
INTERNAL  mass:  P w A l L 2  (5fa7  BY  1)) 

FLOOR: 

FACING  <E)  FLOOR  1  (8596.5  BY  1); 

ROOF; 

FACING  (S)  ROOF!  (8596.5  BY  1); 

PEOPLE  s  85,  ALL  ZONES  PEOPLE) 

LIGHTS  =  49.04,  CLINIC  LIGHTS  AND  EQUIPMENT) 

ELECTRIC  EQUIPMENT  s  64.8,  CLINIC  LIGHTS  AND  EQUIPMENT) 
GAS  EQUIPMENT  s  5,  CLINIC  LIGHTS  AND  EQUIPMENT) 

CONTROLS  =  CLINIC  CONTROLS,  45  HEATING,  601.3  COOLING) 

END  ZUNt) 

ENO  BUILDING  DESCRIPTION) 

BEGIN  FAN  SYSTEM  OF SC R I P T I ON ) 

<UL T IZONE  SYSTEM  t  "MAIN  FAN  SYSTfcw"  SERVING  ZOwES  1) 

FOR  ZONE  1 : 

FXHAUST  AIR  VJLUME  s  IfeOO; 

Supply  air  volume  =  12359; 

End; 

EQUIPMENT  SCHEDULES: 

SYSTEM  OPERATION  S  off,  from  0 1  JAN  ThRu  31UEC; 


•(EATING  COIL  OPERATION  S  OFF ,  FPUW  01MAY  THRU  25SEP 

end; 

OTHER  SYSTEM  PARAMETERS: 

supply  f an  efficiency  *  .  3«; 
hot  DECK  CONTROL  =  JUT S IDE  AIR  CONTROLLED; 

HUT  DECK  CONTROL  SCNFOULE  =  (120  AT  10,  Bo  AT  70 )  J 
CULu  DECK  CONTROL  =  FIXED  SET  POINT; 

culu  deck  temperature  =  ao.; 

COLO  DECK  THROTTLING  RANGE  s  5; 

MIXED  AIR  CONTROL  *  FIXED  amount; 

outside  air  volume  =  an«.; 

END; 

COOLING  COIL  DESIGN  PARAMETERS: 

COIL  TYPE  s  OX; 

ENTERING  AIr  DRY  BULB  TEMPERATURE  =  87.6? 

ENTERING  air  aET  bULB  TEMPFRATURE  =  70.3; 

LEAVING  air  ORY  BUL3  TEMPERATURE  =  bl.T 
LEAVING  AIR  hET  BULB  TEMPERATURE  s  59. J 
AIR  FACE  VELOCITY  s  514. b; 

AIR  VOLUME  FLU*  RATE  =  1S760; 

BAROMETRIC  PRESSURE  =  405; 

LEAVING  REFRIGERANT  TEMPER ATUHEs4S. ; 
fNTERING  REFRIGERANT  TEMPERATURE  s  «5; 

TOTAL  CUOLInG  LOAD  *  600; 
number  uf  tube  circuITS=?o; 

END; 

x  condensing  unit  parameters: 

RPhRCU(. 40349281, .21287191, .39339793); 

DESIGN  SATURATED  SUCTION  TEMPERATURES40; 

DESIGN  SATURATED  CONOt'»$ING  TEMPERATURE*130; 
design  full  loao  PO-EH  RATIO*. 351; 

DX  CONOENSInG  UNIT  CAPACITYS600; 

ENO  Dx  CONDENSING  Unit  PARAMETERS; 

END  SYSTEM; 

eno  fan  system  description; 

BEGIN  central  plant  DESCRIPTION; 

PLANT  1  "DUMMY  PLANT"  SFR V I NG  ALL  SYSTEMS; 

equipment  selection: 

i  boiler  of  size  10P; 

END  EQUIPMENT  selection; 

END  PLANT; 

end  central  plant  description; 

ENO  INPUT; 
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*  * 


INPUT  FlLf  z  DCMCP 1  I 


rr 


! 

'» 

% 


i 


i 

r 

r 

i 


*  * 

*«  This  is  thf  dental  clinic  used  in  the  blast  validation  (i/n/ai) 

«*  STUDIES.  IT  HAS  BEEN  SIMPLIFIED  To  A  UNt  ZONE  MODEL. 

**  ThE  HALL/f LOOK /PEOPLE /ETC.  hAvF  ALL  BEEh  LUMPED  TOGETHER. 

*«  TmE  Fan  System  has  NOT  been  MODIFIED.  hOhFvER,  The  CRA*L 

**  SPACE  HAS  BEEN  HEMOVEU.  THE  BUILDING  NO*  HAS  A  $LAd  ON 

»*  GRADE  FLOOR. 

*  * 

**  the  system  operation  schedule  has  changed  from  default  (7/b/oi) 

**  To  "OFF"  AND  the  HEATING  COIL  SCHEDULE  HAS  CHANGED  FROM 

**  That  FOR  ft.  HOOD  TO  THAT  USED  FOR  RALEIGH,  NC. 

«* 

**  The  AMOUNT  OF  HEATING  AMO  CUOLInG  IS  SET  m  KEEP  the 

**  BUILDING  TEMPERATURE  bFTWEEN  66  AND  78F  ALL  YEAR. 

•  * 

BEGIN  input; 

RJN  CUNTRoL;  nEh  ZuNES, 

Nt"  AIR  SYSTEMS, 

PLANT, 

UNI TS (OUT sEnGL IS H)  , 

REPURTSCZONE  LOADS, SYSTEM, SYSTEM  LOADS, COIL  LOADS, PLAnT  LOADS,  "ALLS,  ZONE) 
TEMPORARY  LOCATION! 

RALNC  =  (LAT  s  35.83,  LONG  s  78.83,  TZ  r  5); 

EnO; 

TEMPORARY  DESIGN  DAYS! 

RALNCSUM  =  (HIGHS  92,  LOWS  ?I,  Wb  =  75,  DATE=  21JUL, 

PRESs  405,  WS=  «4 0,  DIRS  270, 

CLEARNESSs  !,  WEEKOAY); 

RALNCWIN  s  (HIGHs  29,  lOrs  14,  w»*  10,  OATEs  2lJA«l, 

PRESS  405,  wS*  1320,  DIRs  325, 

CLEARNESSs  .1,  WEEKEND); 

END; 

TEMPORARY  SCHEDULE  (OFF)! 

SUNDAY  THRU  SATURDAY  s  (go  TO  24  -  OFF), 

HOLIDAY  s  SUNDAY; 

ENO; 

TEMPORARY  SCHEDULE  (ALL  ZONES  PEOPLE); 

MUNDAY  THRU  FRIDAY  S  (17  TO  07  -  0 . , . 5, . 9«, . «2, . 79, . 52, .56, . 75 , 

■  68,  .61,  ,28), 

SATURDAY  THRU  SUNDAY  s  (00  TO  24  -  0), 
holiday  s  Sunday; 

end; 

TEMPORARY  SCHEDULE  (CLINIC  LIGHTS  -’NO  EUUIPMENT): 

MONDAY  Thru  FRIDAY  s  (19  TO  07  -  .34, .58, .98, .98, .98, .86, 

.72, .91, .98, .95, .79, .40, .40), 

SATURDAY  THRU  SUNDAY  s  (00  TO  24  -  .34), 

HOLIDAY  s  SUNOAY; 

End; 

TEMPORARY  CONTROLS  (CLINIC  CONTROLS): 

PROFILES! 

Constant  s  n  at  66,  u  at  68,  -.1>5  at  70,  -1  at  ioo); 


schedules; 

“•OfwOAY  ThHU  SUNDAY  r  (on  TO  24  -  CONST  ANT), 

HOLIDAY  s  SUNDAY; 

EuD; 

TEMPORARY  HALLS: 

EnALLl  =  (PRICK  -  PACE  4  IN, 

CONCRETE  -  CEMENT  MOR  TAR  1/2  IN, 

CONCRETE  -  CEMENT  PuRTAR  1/2  IN, 

CONCRETE  -  CEMENT  MORTAR  1/2  jn, 

CONCRETE  -  CE«ENT  MORTAR  1/2  IN, 
cj  -  a  in  hh  concrete  block, 

8i  -  AIRSPACE  RESISTANCE, 

BUILDING  hoard  -  GYPSUM  PLASTER  1  /  2  1(0, 
phalli  =  (building  board  -  gypsum  plaster  i  /  2  in, 

B 1  -  AIRSPACE  resistance, 

building  S04PD  -  gypsum  plaster  1  /  ?  in), 

PwALL2  -  (Ca  -  8  IN  Hn  CONCRETE  BLOCK, 

B 1  -  airspace  resistance, 

BUILDING  BOARO  -  GYPSUM  PLASTER  1  /  2  In), 
CPWaLL  a  c A 1  -  I  in  STUCCO, 

CIO  -  8  IN  MW  CONCRETE, 

El  -  3  /  4  IN  PLASTER  OR  GYP  bDARd); 

Eno; 

temporary  ruofS: 

ROOF  1  =  (E2  -1/2  IN  SLAG  OR  STONE, 

E3  -  3/8  TN  FELT  AnO  membrane, 

A3  -  STEEL  SIDING, 

E4  -  CEILING  AIRSPACE, 

B«  -  3  IN  INSOLATION, 

ES  -  ACOUSTIC  TILE), 

CPCE1L  a ( F INISH  FLOORING  -  TILE  t/lb  IN, 

CIO  -  8  IN  hjii  CONCRFTE, 
at  -  AIRSPACE  RESISTANCE, 

B2  -  l  IN  INSOLATION)? 

ENO? 

temporary  floors: 

FL0UR1  =  (B2  -  I  IN  INSULATION, 

B 1  -  AIRSPACE  RESISTANCE, 

CIO  -  8  IN  MW  CONCRETE, 

FINISH  FLOORING  -  TILE  1/18  lu), 

CPFi 0U»  a  (dirt  12  in); 

END; 

temporary  OUOHS: 

window  panel  =  (Glass  -  heat  absorbing  plate  1/  z  tv* 

INSULATION  -  CELLULAR  GLASS  ?  IN, 

C3  •  «  IN  Hw  CONCRETE  BLOCK, 

BUILDING  BOARD  -  GYPSUM  PLASTER  t  /  2  IN) 

evd; 

PROJECTS  "dental  CLINIC  -  FT  BRAGG  NC"; 

LOCATIgN  s  RALttCJ 

GROUND  TEMPERATURE  a  (59, bO«M,b2, 6b, 70, 74, 72, 69,66,64,61); 
WEATHER  Tape  FPOM  OMAN  THRU  31DEC? 

BEGIN  BUILDING  DESCRIPTION? 
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NORTH  AXIS  a  I).? 

DIMENSIONS:  *  =  9.,  N  r  0,  E  =  90,  S  a  160,  w  s  270; 

SOLAR  DISTRIBUTION  s  -1; 

ZONt  1  "ENTIRE  BUILDING*: 

ORIGIN:  (0,0,0); 

EXTERIOR  WALLS:  l 

PACING  (S)  EwALLi  (92  BY  H) 

WITH  WINDOWS  OF  TYPE  SINGLE  PAnE  TINTED  WINDOW 
(43.4  BY  4,25)  AT  (0,4) 

WITH  OOORS  Of  TYPE  WINDOW  PAnFl 

(26.6  BY  4)  AT  (0,0) 

WITH  QVFHHANG  (<98  BY  3)  AT  f-3,H), 

PACING  (E)  EwALLt  (83.5  Hy  H) 

wITH  WINOOwS  OP  TYPE  SINGLE  PAnE  TINTEO  wInDO* 
(30.4  BY  4.25)  AT  (0,4) 

WITH  DOOR  UP  TYPE  wINOUN  PANEL 
(IP. <95  BY  4)  AT  (0,0) 

WITH  OVERHANGS  (108  BY  3)  AT  (-3,H), 

PACING  (N)  EHALL1  (45  BY  H) 

WITH  WINDOWS  OF  TYPE  SINGLE  PANE  TINTEO  wINOUW 
(13.3  BY  4.25)  AT  (0,4) 

WITH  DOOR  OF  TYPE  WINDOW  PANEL 
(13.3  BY  4)  AT  (0,0) 

WITH  OVERHANG  (98  BY  3)  AT  (-50, H), 

FACING  (w)  EWALL1  (102.5  BY  H) 

WITH  WINDOWS  OF  TYPE  SINGLE  PANE  TINTED  WINDOW 
(30.44  BY  4,25)  AT  (0,4) 
wITH  DOOR  UP  TYPE  WINDOW  PANEL 
(19.45  BY  4)  AT  (0,0) 

WITH  OVERHANG  ( 1 08,5  BY  3)  at  C-i,H)J 
INTERNAL  MASS:  PyALLI  (9603  8Y  1)1 
internal  mass:  PwALL2  (567  BY  1); 

SLAB  ON  GRADE  FLOOR: 

FACING  (F)  FLOOR!  (92.72  BY  92.7?)» 

ROOF: 

FACING  (S)  ROOF!  (92.72  BY  92.72); 

PEOPLE  s  85,  ALL  ZONES  PEOPLE) 

LIGHTS  s  49.04,  CLINIC  LIGHTS  AND  ESUlPMEN  f } 

ELECTRIC  EQUIPMENT  r  64.8,  CLINIC  LIGHTS  AnD  EQUIPMENT; 

GAS  EQUIPMENT  s  5,  CLINIC  LIGHTS  AND  FQUIPMENT ) 

CONTROLS  s  CLINIC  CONTROLS,  45  HEATING,  601.3  COOLING; 

END  ZONE) 

END  building  description; 

BEGIN  FAN  SYSTEM  DESCRIPTION; 

MULTIZONE  SYSTEM  l  -MAIN  FAN  SYSTEM"  SERVING  ZONES  II 
FOR  ZONE  l: 

EXH4UST  AIR  VOLUME  a  1600; 

SUPPLY  AIR  VOLUME  s  t2359; 

END; 

EQUIPMENT  SCHEDULES: 

SYSTEM  OPERATION  *  OFF,  FROM  OlJAN  THRU  31DEC) 

HEATING  COIL  OPERATION  a  OFF,  FROM  OlMftY  THRU  25SEP) 


other  system  parameters: 

SI'PPLV  FAN  EfFICIEoCi  =  .  3  S  » 

HUT  DECK  CO'JT r»QL  =  UUTSIOE.  AIR  CONTROLLED? 

HOT  DECK  CONTROL  SCHEDULE  =  U20  AT  10.  50  AT  70) 

coco  deck  control  =  fixed  set  point; 

COLD  DECK  TEMPERATURE  S  60. s 

cold  deck  throttling  range  =  s? 

■•‘Ixeo  air  control  =  fixed  amount; 

OUTSluE  air  vjlume  a  a i  l  a » ? 

EnO; 

cooling  coil  design  parameters; 

COIL  TYPE  =  DXJ 

ENTERING  air  dry  dOLR  TEMPERATURE  =  57. b? 

FnTERING  air  *ET  PULP  TEMPERATURE  S  70.3? 

LEAVING  AIR  DRY  BULB  TEMPERATURE  =  6 1 . 7 


LEAVING  air  .vet  RULS  TEMPERATURE  S  SR.? 

A I P  face  VELOCITY  s  514.6? 

AIR  VOLUME  FLOW  RATE  =  15760? 

BAROMETRIC  PRESSURE  S  405; 

LEAVING  REFhIGERAnT  TEMPERATURE  =  «5.  ? 

ENTERING  REFRIGERANT  TEMPERATURE  »  45; 

TOTAL  COOLING  LUAU  a  600; 

MOTHER  of  ToBE  C I RCU I  T  S  =  20 ; 

End; 

Ox  CONOEHSING  unit  PARAMETERS? 

RPWRCO (.40  349251,.  2 12871 91, .3933R7R3); 

DESIGN  SATURATED  SUCTION  TEMPERATuREsflO; 
DESIGN  SATURATED  CONOENSING  TEMPERATUREsI 30? 
DESIGN  FULL  load  POWER  RATIOS. 351; 

OX  CONDENSING  UNIT  CAPACITYS600; 

END  DX  CONDENSING  UNIT  PARAMETERS; 

END  system; 

End  fan  system  description; 

BEGIN  CENTRAL  PLAnT  DESCRIPTION; 

plant  l  "DUMMY  PLANT"  SEHVING  ALL  SYSTEMS? 

euuipment  selection: 

1  bOILEW  OF  SIZE  too; 

ENO  equipment  selection; 
end  plant; 

END  CENTRAL  plant  DESCRIPTION; 

ENO  INPUT; 


INPUT  f-ILf  s  DCNCF2I 


*»  this  is  the  dental  clinic  used  in  the  blast  validation  (7/io/sn 

*«  STUDIES.  IT  has  BEEN  SIMPLIFIED  To  a  Twu  ZONE  MODEL. 

**  The  wall/fluor/people/e re.  have  all  been  lumped  together. 

**  The  fan  SYSTEM  has  NOT  BEEN  MODIFIED.  hOkFVER*  The  CRAwL 

**  SPACE  has  etEN  REMOVED.  THE  BUILDING  Nil*  HAS  A  SLAB  UN 

**  grade  floor. 

*  • 

**  the  system  operation  schedule  has  changed  from  default  (7/b/bu 
**  TO  "OFF*  and  the  HEATING  COIL  SCHEDULE  w»S  CHANGED  FPUM 

*«  that  for  ft.  houd  to  that  used  for  raleigh,  nc. 

*« 

*»  The  amount  of  heating  and  COOLING  is  set  TO  keep  THE 

**  BUILDING  TEMPERATURE  BETWEEN  6ft  AND  78F  ALL  YEAR. 

•  • 

BEGIN  Input; 

RUN  CONTROL:  NEW  ZONES, 

NEW  AIR  SYSTEMS, 

PLANT, 

UNITS! UUTsENGLISH), 

REPURTSCZONE  LOADS, SYSTEM, SYSTEM  LOADS, COIL  LOADS, PLANT  LOADS,  WALLS,  ZUNt) 
TEMPORARY  LOCATION: 

RALNC  =  CLAT  s  35. S3,  LONG  =  7S.83,  TZ  s  5); 

END; 

temporary  design  DAYS: 

RALNCSUM  =  (HIGHS  92,  LOW=  71,  WB=  75,  DATES  21 JUL, 

PRESS  405,  WS=  440,  DIRS  270, 

CLEARNESSs  1,  WEEKDAY); 

MALNCWIN  S  (highs  29,  LOWS  14,  WB=  10,  DATE*  21 JAN, 

PRESS  405,  wss  1320,  DIRs  325, 

CLEARNESSs  .1,  WEEKEND); 

END; 

TEMPORARY  SCHEDULE  (OFF): 

SUNDAY  THRU  SATURDAY  s  (00  TO  24  -  OFF), 

HOLIDAY  s  SUNDAY; 

END; 

TEMPORARY  SCHEDULE  (ALL  ZONES  PEOPLE): 

MONDAY  THRU  FRIDAY  s  (17  TO  07  -  0 . , . 5 , . 9 u » . 92 , . 79 , . 52 , . 56 , . 75, 

.68, .61, .28), 

SATURDAY  thru  SUNO*  Y  s  (00  TO  24  -  0), 
hulioay  s  Sunday; 

end; 

TEMPORARY  SCHEDULE  (CLINIC  LIGHTS  AfiO  EGUIPMENT): 

MONDAY  TmRu  FRIDAY  s  (19  T(J  07  -  .  34 ,  .  5«  ,  . 98 ,  .  99,  .  98 ,  .  86 , 

.72, .91 , .98, .95, .79, .40, .40) , 

SATURDAY  THRU  SUNDAY  *  (00  TO  24  -  .34), 
holiday  s  Sunday; 

EnO> 

TEMPORARY  CONTROLS  (CLINIC  CONTROLS): 

profiles; 

CONSTANT  s  (I  at  06,  0  AT  68,  -.125  AT  70,  -1  AT  140); 


SCHEDULES: 

MONDAY  ThHu  SUNDAY  s  (00  Tu  24  -  CONSTANT). 

HOLIDAY  s  SUNDAY; 

END, 

TEMPORARY  WALLS; 

e* all i  =  (brick  -  face  «  in, 

CONCRETE  -  CFMFnT  MORTAR  i/2  jn, 

CONCRETE  -  CEMENT  MURTAR  1/2  IN, 

CONCHETt  -  CEMENT  »ORTAH  1/2  IN, 

CONCRETE  -  CEMENT  mup TAR  1/2  IN, 

CS  -  4  IN  Hw  CONCRETE  BLOCK, 

8 1  -  AIRSPACE  RESISTANCE, 

BUILDING  BOARD  -  GYPSUM  PLASTER  1  /  2  IN), 
P.iALLl  s  (BUILDING  dflAPO  -  GYPSUM  PLAST£P  1  /  2  IN, 

8 l  -  AIRSPACE  RESISTANCE, 

BUILDING  BOARD  -  GYPSUM  plaster  1  /  2  IN), 
Pr-ALL2  S  (CS  -  a  IN  H,-.  CONCRETE  BLOCK, 

B 1  -  AIRSPACE  RESISTANCE. 

BUILDING  BOARD  -  GYPSUM  PLASTER  1  /  2  IN), 
CP»ALL  :  Ul  •  t  IN  STUCCO, 

CIO  -  S  IN  HR  CONCRETE, 

El  -  3  /  <4  IN  PLASTER  OR  GYP  BOARD); 

end; 

temporary  ROOFS; 

RuOFl  *  (E2  -  1/  2  IN  SLAG  OR  STONE. 

E3  -  3/8  IN  FELT  AND  membrane, 

A3  -  STEEL  SIDING, 
fc«  -  CEILING  AIRSPACE. 

B«  -  3  IN  INSOLATION, 

E5  -  ACOUSTIC  TILE), 

CPCEIL  a (FINISH  FLOORING  -  TILE  l/lo  IN, 

CIO  -  8  IN  H„  CONCRETE, 

Nt  -  AIRSPACE  RESISTANCE, 

B2  -  I  IN  INSULATION); 

End; 

temporary  floors; 

FLOOR!  =  (B2  -  1  IN  INSULATION, 

81  -  AIRSPACE  RESISTANCE, 

CIO  -  8  IN  HR  CONCRETE, 

FINISH  FLOORING  -  TILE  1/16  IN), 

CPFLOOR  s  (DIRT  12  IN); 

END; 

TEMPORARY  DUORS; 

WINDOW  PANEL  ~  (GLASS  -  HEAT  ABSORBING  PLATE  1/  2  IN, 
INSULATION  -  CELLULAR  GLASS  2  IN, 

C3  -  4  IN  Hr  CONCRETE  BLOCK, 

BUILDING  BOARD  -  GYPSUM  PLASTER  !  /  2  IN) 

End; 

PROJECT®  "DENTAL  CLINIC  -  FT  SRAGG  NC"; 

LOCATlUN  s  »ALNC; 

Ground  temperature  *  (59, 69,61,62,6a, 70, 74, 72, 69, 66, 64, at ); 
WEATHER  TAPE  FROM  0 1 J AN  thru  31DEC; 

begin  building  description; 


MjwtH  Axis  s  o.; 

DIMENSIONS:  H  =  9.,  N  :  n,  E  =  90,  S  :  180,  W  s  270s 
SuLaR  DISTRIBUTION  s  -is 

zone  i  "Entire  building  -  xray  RnoM": 

URIGIN;  £0,0,0)S 
tXtewIOR  NALLS: 

FACING  (S)  EW ALL  1  (92  BY  H) 

..ITH  w I NOQlS  OF  TYPE  SINGLE  PAnE  TINTED  nInDuw 
(43. «  «Y  a. 25)  AT  (0,4) 
wITH  OUORS  OF  TYPE  WINDOW  PAvEl 

(26.8  HY  «)  AT  (0,0) 
yith  overhang  (98  by  3)  at  (-i,h), 
facing  (E)  Eh ALL  1  (83.5  8Y  H) 

WITH  WINDOWS  OF  TYPE  SINGLE  PANE  TINTED  wTNOUH 
(30.4  BY  4.25)  AT  (0,4) 
rtITH  DOOM  OF  TYPE  NlvDCiH  PANEL 
(19.95  BY  4)  AT  (0,0) 

yith  overhangs  uob  by  3)  at  c-3,h), 
facing  (N)  EHALLl  (45  PY  H) 

WITH  HINOOftS  OF  TYPE  SINGLE  PANE  TINTED  AlNOJW 
(13.3  BY  4.25)  AT  (0,4) 
wITH  DOOR  UF  TYPE  wlNDON  PANEL 
(13.3  BY  4)  AT  (0,0) 
with  overhang  (9s  by  3)  at  (-5o,m), 
facing  (H)  EHALLl  (102.5  BY  H) 

wITH  HINOOHS  OF  TYPE  SINGLE  PAVE  TINTED  wlMDUW 
(30.44  BY  4.25)  AT  (0,4) 
wITH  DOOR  OF  TYPE  ulNDOW  PANEL 
(19.95  BY  4)  AT  (0,0) 

WITH  OVERHANG  (108.5  8Y  3)  AT  (-J,H)/ 

internal  ha3s:  phalli  cam  9*  u; 

INTERNAL  HASS:  PWALL2  (531  BY  1>» 

SLAB  On  GPADE  FLOOR: 

facing  (E)  FLOOR  1  (67,31  BY  87. JUT 

hoof: 

facing  cs j  roofi  (87.31  by  B7.3D; 

PEOPLE  s  80,  all  ZONES  PEOPLE) 

LIGHTS  s  45. U8,  CLINIC  LIGHTS  AND  EQUIPS T) 

ELECTPIC  EQUIPMENT  *  35.93,  CLINIC  LIGhTS  AND  E90IPMENT) 

GAS  EQUIPMENT  =  5,  CLINIC  LIGHTS  and  EQUIPMENT) 

CONTROLS  *  CLINIC  CONTROLS,  45  HEATING,  452.3  COOLING) 

ENO  ZONt) 

ZONE  8  "X-RAY": 

ORIGIN;  (0,0,0)) 

internal  mass:  Phalli  (1404  by  d; 

INTERNAL  MASS:  P 4 A L L 2  (36  BY  I)) 

SLAB  ON  GRADE  FLOOR: 

FACING  (E)  FLOOR  1  (31.21  BY  3l.2l.'i 

ROOF  : 

facing  (s)  roofi  01.21  by  31. but 

PEOPLE  =  5,  ALL  ZONES  PFOPLE; 

LIGHTS  s  3.96,  CLINIC  LIGHTS  AND  EQUIPMENT) 

ELECTRIC  EQUIPMENT  s  28.87,  CLINIC  LIGHTS  AND  EQUIPMENT) 
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CONTROLS  =  CLlNTC  CONTROLS,  0  HEATING,  lcR  CUOLlNG; 
ENO  Z  ONES 

END  9UILPING  DESCRIPTION; 

BEGIN  Fan  SYSTEM  DESCRIPTION; 

MUL  T I  ZONE  SYSTEM  1  "«AIN  FAN  SYSTEM*  SERVING  ZONES  1,8; 

FOR  ZONE  15 

Exhaust  air  volume  =  1  e> o o ; 

SUPPLY  AIR  VOLUME  =  11530; 

End? 

fur  Zu\'t  s: 

SUPPLY  AIR  VOLUME  =  820; 

EnD; 

EQUIPMENT  SCHEDULES: 

SYSTEM  OPERATION  =  OFF,  FRUM  OlJAN  ThRu  ilDFO 
hEaTING  CnIL  OPERATION  =  OFF,  FROM  01MAY  THRU  2SSEPJ 

end; 

OTHER  SYSTEM  PArAmFTERS: 

supply  fan  ffficiency  =  .3fl; 

HUT  DECK  control  =  OUTSIDE  air  CONTROLLED; 

HUT  DECK  CONTROL  -SCHEOULE  =  (120  AT  10,  A 0  AT  70); 

CULO  DECK  CONTRUL  =  FIXED  SET  POINT; 

COLD  DECK  TEMPERATURE  =  60.; 

COLD  DECK  THROTTLING  RANGE  *  5; 

mixed  air  control  s  fixed  amount; 
outside  air  volume  =  mill,: 

E  NO.¬ 
COOLING  CUIL  DESIGN  PARAMETERS: 

COIL  TYPE  =  D x; 

ENTERING  AIR  UR Y  dULB  TEMPERATURE  =  87.6; 

ENTERING  AIR  «ET  oULB  TEMPERATURE  s  70.3; 

LEAVING  AIR  DRY  BULb  TE'’PER.*,TURE  =  6!.; 

LEAVING  AIR  «tT  BULb  TEMPERATURE  *  5<>.; 
air  face  velocity  =  sm.6; 

AIR  VOLUME  FLOW  RATE  *  15760; 

BAROMETRIC  PRESSURE  =  U05; 

LEAVING  REFRIGERANT  Tt-MPERATURF  =  «5.; 

ENTERING  REFRIGERANT  TF'MPERATURE  =  05; 

TOTAL  COOLING  LOAD  =  600; 

NUMdER  OF  TUBE  CIRCUITSsjo; 

END; 

UX  CONDENSING  unit  PARAMETERS; 

RP»PCu(.U03a9281, .21287101, .3V3397R3); 

DESIGN  SATURATED  SUCTION  T F  MPEB AT  JRE *« 0 ; 

DESIGN  SATURATED  CONDENSING  TEMPER A T URE= 1 30 S 
DESIGN  FULL  LJAO  PONER  RATIO*. 351; 

OX  COnOENSInG  UNIT  CAPACITYS600; 

END  OX  LONUtNSING  UNIT  PARAMETERS; 

END  SYSTEM? 

END  Fan  SySTE-i  DESCRIPTION; 

BEGIN  CEM»AL  PLAilT  DESCRIPTION; 

PLANT  l  "Dummy  PL»NT"  SERVING  ALL  SYSTEMS; 

FnUIPMF.-iT  SELECTION: 

1  HilILEP  OF  SIZE  too; 


*  A 

*  * 


INPUT  HLfr  =  OCMCF 3 1 


♦  A 

•  *  Thli  is  T h£  DENTAL  CLINIC  USED  IN  THE  BLAST  VALIDATION  (7/l«/8l) 

**  STUDIES.  IT  HAS  BEEN  SIMPLIFIED  To  a  THREE  ZONE  MODEL. 

**  ThF.  WaLL/FL JOR/PE  JPLE/ETC.  have  ALL  BEEN  LUMPED  TOGETHER. 

♦  *  The  Fan  SySTFM  has  NOT  SEEN  MODIFIED.  hOmEvER,  The  c R A h l 

**  space  has  been  removed,  the  building  no«  has  a  slab  on 

•  *  GRADE  F'LOUp. 

*  * 

*»  The  SYSTEM  OPERATION  SCHEDULE  WAS  CHANGED  FROM  DEFAULT  (7/8/61) 

**  Tj  "OFF"  and  the  HEATING  COIL  SCHEDULE  w‘s  CHANGED  FROM 

•»  that  for  ft.  hood  to  that  used  for  paleigh,  nc. 

*  * 

**  The  amount  of  heating  and  cooling  is  set  to  keep  the 

**  BUILDING  TEMPERATURE  BETWEEN  66  AND  76F  ALL  YEAR. 

** 

BEGIN  INPUT; 

RUN  CONTROL:  NEW  ZONES,  • 

NEW  AIR  SYSTEMS, 

PLANT, 

UNITS(OuTsENGLlSH) , 

REPORT  S  C  ZONE  loads, SYSTEM, SYSTEM  LOADS, COIL  LOADS, plant  LjADS,  walls,  ZONE) 
temporary  LOCATION: 

RAL.nC  a  (lAT  a  .55.83,  LONG  =  78.83,  TZ  a  5); 

Ft.O; 

TEMPORARY  DESIGN  DAYS: 

RALNCSUM  =  CHlGHa  62,  LOWS  71,  was  75,  DaTE=  2UUL, 

PRESS  405,  ws=  440,  DIRS  270, 

CLEARNESSs  i,  WEEKDAY); 

RALNCWIN  s  (Hi GHr  26,  LOWS  14,  MBs  10,  DaTE=  2lJAN, 

PRESs  405,  *3=  U20,  DIRs  325, 

CLEARNESSs  .1,  WEEKEND); 

FNO; 

TEMPORARY  SCHEDULE  (OFF): 

SUNDAY  THRU  SATUROAY  s  (00  TO  24  -  OFF), 

HOLlOAY  a  SUNDAY; 

END; 

TEMPORARY  SCHEDULE  (ALL  ZONES  PEOPLE): 

MONDAY  THRU  FRIDAY  s  (17  TO  07  -  0  .  ,  . 5 ,  . *»4 ,  .  R2 ,  .  7V ,  . 52 ,  . So ,  .  75 , 

.68, .61, .28), 

SATjKuAy  THRU  SUNDAY  s  (00  TO  24  -  0), 
holiday  a  Sunday; 

end; 

TEMPORARY  SCHEDULE  (CLINIC  LIGHTS  AND  E3UIPNEUT): 

MONDAY  Thru  FRIDA*  =  (19  To  07  -  .J4,. 58, .98, ,75, .95, .86, 

. 72, ,91, .98, .95, .79, .40, .40) , 

SATURDAY  Thru  SUNDAY  s  (00  TO  2«  -  .34), 
holiday  t  Sunday; 

EvO; 

TEMPORARY  CUNTRULS  (CLINIC  CONTROLS): 

profiles: 

Constant  a  Ct  AT  66,  0  AT  68,  -.125  AT  70,  -1  AT  140); 


( 


SCHEDULES* 

MONDAY  Thru  SUNDAY  s  (0 0  To  24  -  CONSTANT), 

HOLIDAY  :  SUNDAY; 

END; 

temporary  walls: 

E<J ALL  1  =  (BRICK  -  FACE  '4  IN, 

CONCRETE  -  CEMFNT  MORTAR  1/2  IN, 

CONCRETE  -  CEMENT  mortar  1/2  IN, 

CONCRETE  -  CEMENT  MURTAR  1/2  IN, 

CONCRETE  -  CEMENT  m0RTAR  1/2  IN, 

CJ  -  4  IN  Hw  CONCRETE  BLOCK, 

«t  -  AIHSPACF  RESISTANCE, 

BUILDING  HOARD  -  GYPSUM  PLASTER  I  /  2  IN), 

Pw all i  s  (building  board  -  gypsum  plaster  i  /  2  in, 

hi  -  AIRSPACE  RESISTANCE, 

BUILDING  HOARD  -  GYPSUM  PLASTER  1  /  2  IN), 

PWALL2  x  CC8  -  6  IN  Hw  CONCRETE  BLOCK, 

Hi  -  AIRSPACF  RESISTANCE, 

BUILDING  SHARD  -  GYPSUM  PLASTER  t  /  2  IN), 

CPWALL  x  (Ai  -  1  IN  STUCCO, 

CIO  -  B  IN  HW  CONCRETE, 

Fl  -  1  /  4  IN  PLASTER  OR  GYP  BOARD); 

eno; 

TEMPORARY  RUQFSs 

RUOF1  x  (E2  -  1/  2  IN  SLAG  OP  STONE, 

E3  -  3/B  IN  FELT  AND  MEMBRANE, 

A3  -  STEEL  SIDING, 

E4  -  CEILING  AIRSPACE, 

B4  -  3  IN  INSULATION, 

E5  -  ACOUSTIC  TILE). 

CPCEIL  x(FInISH  FLOORING  -  TILE  1/16  IN, 

CtO  -  8  IN  Hw  CONCRETE, 

St  -  AIRSPACE  RESISTANCE, 
o2  -  1  IN  INSULATION}) 

end; 

temporary  floors: 

FLOOR!  X  CH2  -  1  IN  INSULATION, 

B 1  -  AIRSPACE  RESISTANCE, 

CIO  -  8  IN  HW  CONCRETE, 

FINISH  FLOORING  -  TILE  1/16  IN), 

CPFLOUR  x  (oIRT  12  IN)) 

ENO) 

TEMPORARY  OUOPS: 

window  panel  s  (Glass  -  heat  absorbing  plate  1/  2  in, 

INSOLATION  -  CELLULAR  GLASS  2  IN, 

Cl  -  4  IN  Hw  CONCRETE  BLOCK, 

BUILDING  BOARD  -  GYPSUM  PLASTER  I  /  2  IN); 

End; 

PP'jJECTx  "OF NT sL  CLINIC  -  FT  BRAGG  NC"; 

LOCATION  x  RALuC) 

Ground  TEMPERATURE  *  (59, 60, 61,62, 66, 1», 7«, 72, 69, 66,64,61); 
WEATHER  TAPE  FROM  01JAN  THRU  3IDEC) 

begin  building  inscription; 


nijp r h  axis  = 

DIMENSIONS*  H  S  9.,  H  a  o,  t  a  90,  S  =  184,  w  a  ?70; 

SOLAR  DISTRIBUTION  s  -1} 

ZONE  \  "EXTERIOR  ZONES  (1, 2,3,9, 10)": 
origin:  (0,0,0): 

EXTERIJP  NALLS: 

FACING  (S)  EwALLl  (92  8Y  H) 

wITH  WINDOWS  of  type  single  pane  TINTED  WINDOW 
(9?, 4  HY  4.25)  AT  TO, 4) 

wl  Th  doors  of  type  winoo**  panel 

(26.6  BY  4)  AT  (0,0) 
wITM  OVERHANG  (98  BY  3)  AT  (-3,H), 

FACING  (E)  EWALL1  (83.5  BY  H) 

wtTH  WINDOWS  OF  TYPE  SINGLE  PANE  TINTED  wlNOOw 
(30. 4  BY  4.25)  AT  (0,4) 

WITH  DOOR  OF  TYPE  WINDOW  PANEL 
(10,95  BY  4)  AT  (0,0) 

WITH  OVERHANGS  (108  BY  3)  AT  (-S,H), 

FACING  (N)  EWALL1  (45  BY  H) 

wITH  WINDOWS  OF  TYPE  SINGLE  PANE  TINTED  wl  ,DJW 
(13.3  BY  4.25)  AT  (0,4) 

WITH  DOOR  OF  TYPt  WINDOW  PANEL 
(13.3  BY  4)  AT  (0,0) 

WITH  OVERHANG  (9»  BY  3)  AT  (-50, H), 

FACING  («)  EWALL1  (102.5  9T  H ) 

WITH  WINDOWS  OF  TYPE  SINGLE  P*nE  TINTED  wINDuW 
(30.44  BY  4.25)  *T  (0,4) 

WITH  OOOR  OF  TYPE  WINDOW  PANeL 
(19.95  BY  4)  AT  (0,0) 

WITH  OVERHANG  ( 1 0B.5  BY  3)  AT  C-i,H)» 

INTERNAL  HASS!  PwALU  (3109.5  BY  1): 
internal  mass:  Pwall2  (3o6  by  i): 

SLAB  ON  GRADE  flour: 

FACING  (E)  FLUOR!  (66.91  BY  66.91); 

ROOF: 

FACING  (S)  ROOF  I  (66.91  BY  66. 9i); 

PEOPLE  a  36,  AtL  ZONES  PEOPLEI 

LIGHTS  *  34.74,  CLINIC  LIGHTS  AND  EQUIPMENT* 

ELECTRIC  EuUIPMENT  s  27.29,  CLINIC  LIGHTS  AND  EQUIPMENT; 

GAS  EQUIPMENT  a  5,  CLINIC  LIGHTS  AND  EQUIPMENT; 

CONTROLS  *  CLInIC  CONTROLS,  30  HEATING,  347.5  COULING; 

End  zuNt; 

*  A 

ZUNE  2  "INTERIOR  (ZONES  4, 5, 6,7)** 

ORIGIN;  (0,0,0); 

INTERNAL  HASS;  PWALU  (5089.5  BY  1)7 

Internal  mass:  pwall2  (225  by  l); 

SLAB  ON  GRADE  FLUOR; 

FACING  (E)  FLJOR1  (56.08  BY  56.05)7 

rouf  : 

FACING  (S)  ROUF1  (56.08  BY  56.08)7 
PEUPLF  a  44,  ALL  ZUNES  PEOPLE7 
LIGHTS  a  14.34,  CLINIC  LIGHTS  AND  EQuIPmENT7 


V  "  \  "V 1 


TTTT'Tt^tT 


tLtCTRIC  FuUIPhEnT  a  8. ha,  CLInIC  lIGhIS  A«0  EuUIPmE;!; 
CONTROLS  *  CLINIC  CONTROLS,  IS  H£4  tluG#  100.8  COOLING; 
E"iO  20Nt» 

ZONE  8  "X-R4Y": 

ORIGIN;  (0.0,0); 

INTERNAL  MASS:  PR4LL1  (U0«  BY  1)» 

INTERNAL  M4SS:  P.V4LL2  (16  BY  1)) 

SLAB  ON  G»ADt  FLOOR; 

FACING  (E)  FLOOR1  (31.21  BY  31.21); 

ROUF; 

FACING  (S)  RDQF1  (31.21  BY  31.21)1 
PFijPLE  s  5,  ALL  ZONES  PEOPLE; 

LIGHTS  s  3.96.  CLINIC  LIGHTS  A <0  EQUIPMENT; 

ELECTRIC  EuUIPMEnT  s  28.87,  CLINIC  LIGHTS  ANU  tSUIPMENT; 
CONTROLS  s  CLINIC  CONTROLS,  0  HEATING.  149  COOLING) 

END  zone; 

END  HUILDING  OESCRIPT lONI 
BEGIN  FAN  SYSTEM  DESCRIPTION; 

HOLT  1  ZONE  SYSTEM  i  "MAIN  FAN  SYSTEM*  SERVING  ZONES  1,2,01 
FOR  ZuNE  l: 

Exhaust  air  volume  *  iooo; 

SUPPLY  AIR  VOLUME  a  8550) 

End; 

for  zune  2; 

EXHAUST  AIR  VOLUME  s  600; 

SUPPLY  AIR  VOLUME  a  2980; 

ENO  zone; 
fur  zone  b; 

SUPPLY  AlP  VOLUME  a  829) 

END; 

EQUIPMENT  SCHEDULES! 

SYSTEM  OPERATION  a  OFF,  FROM  OlJAN  THRU  31DECT 
HEATING  COIL  OPERATION  s  OFF,  FROM  OlMAY  THRU  25SEPI 

END; 

OTHER  SYSTEM  PARAMETERS; 

SUPPLY  fan  Efficiency  *  .38; 

HUT  DECK  CONTROL  x  OUTSIDE  AIR  CONTROLLED; 

HOT  DECK  CONTROL  SChEOULE  x  (120  AT  10,  80  AT  70); 

COLO  DECK  CONTROL  x  FJX£D  SET  POINT; 

COLD  DECK  TEMPERATURE  x  60.; 

CULu  DECK  THROTTLING  RANGE  a  5) 

MIXED  AIR  CONTRUL  a  FIXED  AMOUNT ; 

OUTSIDE  AIR  VOLUME  s  4U1.I 

END; 

COOLING  COIL  DESIGN  PARAMETERS; 

COIL  TYPE  a  Ox; 

ENTERING  AIR  DRY  riULB  TEMPERATURE  a  87.6) 

ENTERING  AIR  *ET  BULB  TEMPERATURE  a  70.31 
LEAVING  AIR  DRY  BULB  TEMPERATURE  a  ol.; 

LEAVING  AIR  MET  BULB  TEMPERATURE  «  59.; 

AIR  FACE  VELOCITY  a  510.6; 

AJR  VOLUME  FLOP  RATE  a  157601 
BAROMETRIC  PRESSURE  a  005; 


I'*,' /• 
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LEAVING  REF R  t  GER ANT  TempERATUR£s45.; 
ENTERING  REFRIGtRA'IT  TFmP£PAT uRE  s  «5; 

TOTAL  COOLING  LOAD  -  bOOJ 
NuMdER  OF  TuRE  CIRC Jl TS®20 ; 

END; 

OX  CONDENSING  UNIT  PARAMETERS: 

RP*RC0(.403aP2Pl,.2l2a7t'»i, . 3R33R7R3) ; 
DESIGN  SATURATED  SUCTION  TEMPERATUP£=«0 } 
DESIGN  SATURATED  CONDENSING  TEMPtRATUREsl 50 
DESIGN  FULL  LOAD  PO*ER  RATIO*. 3511 
Dx  CONDENSING  UNIT  CAPACITYsbOfi; 

END  DX  CONDENSING  UNIT  PARAMETERS; 

END  SYSTEM; 

end  fan  system  description; 

RtGIN  CENTRAL  plant  DESCRIPTION; 

plant  i  •dummy  plant'  serving  all  systems; 

EQUIPMENT  SECtCTION: 

l  uoiler  of  size  too; 

End  EuUIPMEnT  selection; 
fcN0  plant; 

end  central  plant  description; 

EnD  InPuT; 


INPUT  FILE  *  DCNCF4I 


•  *  This  IS  THt  DENTAL  CLINIC  USED  in  The  BLAST  VALIDATION  (7/14/61) 

**  STUDIES.  IT  H4S  BEEN  SIMPLIFIED  TO  A  FOUR  ZONE  MODEL. 

**  the  waLL/FLOOK/PEJPlE/ETC.  HAVE  all  been  LUMPED  together. 

**  the  fan  system  has  not  been  modified.  however,  the  crawl 

»•  SPACE  HAS  BEEN  REMOVED.  THE  BUILDING  NCI*  HAS  A  SLAB  ON 

**  G«AOE  FLHOP. 

*» 

*«  the  system  operation  schedule  has  changed  from  default  (7/a/en 
**  TU  "OFF *  AND  the  heating  COIL  SCHEDULE  wAS  CHANGED  FROM 

*»  That  for  ft.  hood  to  that  used  for  raleigh,  nc. 

»* 

**  The  amount  JF  heating  and  COOLING  is  set  to  KEEP  the 
«*  building  temperature  between  66  and  7bf  all  tear. 

«» 

begin  input; 

RUN  CONTRuLt  NEW  ZUN£S, 

NEW  air  systems, 

PLANT, 

UNITS(OUTsEnGLISH), 

REPORTSIZONE  L04DS,3YSTEM, SYSTEM  lOAOS,COIL  LOADS, PL*NT  LOADS,  WALLS,  ZONc) 
TEMPORARY  location; 

RALNC  s  (LAT  s  15.83,  LONG  *  78.83,  TI  >  $)) 

End; 

TEMPORARY  OESIGN  days; 

RALNCSUM  S  (highs  42,  LOW*  7l,  WB*  75,  DaT£s  21 JUL, 

PRESS  405,  ws«  446,  DIRS  270, 

CLEARNESSs  I,  WEEKDAY); 

MALNCWIM  3  (HIGHS  2R,  LOWS  to,  WB«  10,  DATES  21 JAN, 

PRESs  405,  WS*  1320,  DIPS  325, 

CLEARNESSs  .1,  WEEKEND); 

EnO; 

TEMPORARY  SCHEOULE  (OFF); 

SUNDAY  THRU  SATURDAY  s  (00  TO  2«  -  OFF), 

HOLIDAY  s  SUNDAY; 

END; 

TEMPORARY  SCHEDULE  C*LL  ZONES  PEOPLE)! 

MONDAY  THRU  FRIDAY  s  (17  TO  07  -  0 . , . 5 , . «« , . *2, . 79, .52 , . 56, . 75 , 

.68, .61, .28), 

SATURDAY  THRU  SUNDAY  s  (00  TO  24  -  0), 
holiday  s  Sunday; 

End; 

temporary  SCHEDULE  (CLINIC  LIGHTS  AND  EQUIPMENT): 

MONDAY  TmPU  FRIDAY  »  (IB  TO  07  -  ,34, .56, .98, .98, .9*, .86, 

.72, ,91, .98, .95,. 79,. ««, .40), 

SATUROAY  THRU  SUNDAY  s  (00  TO  24  -  .34), 
holiday  s  Sunday; 

END; 

TEMPORARY  CONTROLS  (CLINIC  CONTROLS): 

PROFILES: 

CONSTANT  s  (1  AT  66,  0  AT  68,  -.125  AT  70,  -1  AT  140); 


SCHEDULES: 

MONDAY  Th »(/  SUNDAY  s  (1)0  To  24  -  CONST*  vf), 

HOLIDAY  a  SUNDAY: 

eno! 

TE“POhAPY  WALLS: 

E*»LL1  =  (BRICK  -  PACE  A  IN# 

concrete  -  cement  mortar  1/2  in, 
concrete  -  cement  mortar  i/a  in, 
concrete  -  cement  -ortar  i/a  in# 
concrete  •  CEMENT  MORTAR  i/a  in, 

Ci  -  4  IN  Hn  CONCRETE  BLOCK, 

91  -  AIRSPACE  RESISTANCE# 

building  boaro  -  gypsum  plaster  i  /  a  in), 

Pv. ALL  1  a  (BUILDING  BOARD  -  GYPSUM  PLASTER  1  /  2  IN, 

91  -  AIRSPACE  RESISTANCE# 

9UIL0ING  BOARD  -  GYPSUM  PLASTER  1  /  2  IN), 
P*AlL2  s  (C8  -  6  IN  Hm  CONCRETE  BLOCK, 

B 1  -  AIRSPACE  RESISTANCE# 

BUILDING  BOARD  -  GYPSUM  pl*step  1  /  a  IN), 
CPY'ALL  S  1*1  -  1  IN  STUCCO, 

CIO  -  8  IN  MR  CONCRETE# 

El  “3/4  IN  PLASTER  OR  gyp  bOAR D)» 

END) 

temporary  ROUPS: 

ROOF  1  a  (Ea  -  1/  a  IN  SLAG  OR  STONE# 

1 3  -  3/S  In  PELT  AND  ME**3RANfc, 

A3  -  STEEL  SIDING, 

£4  “  CEILING  AIRSPACE, 

94  -  3  IN  INSULATION, 

E5  -  ACOUSTIC  TILE), 

CPCtIL  *(E INlSH  FLOURING  -  TILE  1/16  IN, 

cio  •  a  in  hn  concrete, 

B 1  -  AIRSPACE  RESISTANCE, 

-12  -  1  IN  INSULATION)! 

END) 

TEMPORARY  FLOURS: 

FL0UR1  a  (Ba  -  1  IN  INSULATION, 

HI  -  AIRSPACE  RESISTANCE, 

CIO  -  8  IN  MM  CONCRETE, 

FINISH  FLOORING  -  TILE  l/t*  IN), 

CPFLOUR  a  (oIRT  IE  IN)! 

E  40! 

TEMPORARY  DOORS: 

blNDOti  PANEL  a  (GLASS  -  HfcAT  ABSORBING  PLATt  1/3  IN, 
INSULATION  -  CELLULAR  GLASS  2  IN, 

C3  •  4  IN  MN  CONCRETE  BLOCK, 

BUILDING  BOARO  «  GTPSUN  PLASTER  I  /  2  IN) 

END! 

PRUJtCTa  "DENTAL  CLINIC  •  FT  BRAGG  NC"! 

LOCATION  a  ralnC; 

GROUND  TEMPERATURE  a  (59, 60. M» 62, 66, 70,74, 72, 64, 66, 64,61)! 
WEATHER  TAPE  F»OM  01JAN  THRU  51  DEC! 

BEGIN  BUILDING  DESCRIPTION! 


NORTH  »x  I  a  a  O.J 

DIMENSIONS:  M  s  9.,  N  s  o,  E  *  90,  S  s  100,  m  *  270; 

SULAP  0 (STR IHuT id:<  s  -l; 

ZUNE  1  "NORTH  EXTERIOR  ZONES  (1,2)": 

ORIGIN:  (0,0,0); 

EXTERIOR  MALLS: 

FACING  (N)  EMALLI  (45  HY  N) 

mITH  ,<INDO<*S  OF  TYPE  SINGLt  P»xE  TINTED  mInDUW 
(13.3  HY  4.25)  AT  (0,4) 

Ml TH  DUOH  OF  TYPE  MlvDUM  PANEL 
(13.3  NY  4)  AT  (0,0) 
mITH  OVFRHANG  (OB  BV  3)  AT  (-50, H), 

FACING  («*)  EM  ALL  1  (10  HY  H) 

mITh  overhang  (108  HY  3)  AT  (-i,H); 

INTERNAL  •♦ASSl  PwALLl  (643.5  HY  l); 

INTERNAL  *ASS:  PWALL2  (171  Hy  1); 

SLAR  ON  GRADE  FLOOR! 

facing  (E)  FLUOR1  (855  BV  1)1 

HOOF: 

FACING  (S)  ROOF  1  (855  BY  1); 

PEOPLE  »  6,  ALL  ZONES  PEOPLE; 

LIGHTS  a  7.91,  CLINIC  LIGHTS  A.;D  EQUIPMENT ; 

ELECTRIC  EQUIPMENT  >  17.06,  CLINIC  LIGHTS  AND  EQUIPMENT) 

GAS  EQUIPMENT  a  5,  CLINIC  LIGHTS  AND  EQUIPMENT) 

CONTROLS  a  CLINIC  CONTROLS,  0  HEATING,  140.4  COOLING; 

END  Zune; 

zone  2  "Exterior  zones  (3,9, io)*) 

ORIGIN:  (0,4,0); 

EXTERIOR  NALLS: 

FACING  <S)  EmaLLI  (92  BY  M> 

Ml TH  MINDOhS  OF  TYPE  SINGLE  PANE  TINTED  mINDOm 
(43.4  BY  4.25)  AY  (0,4) 
alTH  DOORS  OF  TYPE  MINDOM  PANEL 
(26.6  BY  4)  AT  (0,0) 

MlTH  OVERHANG  (9»  BY  3)  AT  (-S,H), 

FACING  (E)  EMALLI  (83.5  BY  H) 

MITM  MINOOmS  OF  TYPE  SINGLE  PANE  TINTED  mIWDJH 
(30.4  BV  4.25)  AT  (0,4) 

Ml TH  DOOR  OF  TYPE  MlNDQN  PANEL 
(19.95  HY  4)  AT  (0,0) 
mITH  0VFKMANG3  ( 1  OS  BV  3)  AT  (-3,H), 

facing  («d  emalli  (bj.5  by  h) 

mITH  MINOOmS  OF  TYPE  SINGLE  PA.,E  TINTED  MlvPow 
(10.44  BY  4.25)  AT  (0,4) 

Ml TH  DOOR  UF  TYPE  mIMDOM  PANEL 
(19.95  BY  4)  AT  (0,0) 
mITh  OVERHANG  (108.5  BY  3)  AT  (-5,h); 

INTERNAL  MASS1  PaALLI  (2466  BY  1)1 

INTERNAL  Mass:  PMALL2  (135  BY  1)1 

3LAH  ON  GRADE  FLUOR) 

FACING  (E)  FLOOH1  (3622  BY  l); 


F4CING  (S)  RUuFI  <S6?2  dV  n» 

PEuPLE  *  30.  ALU  ZfJNES  PEOPLE) 

LIGHTS  a  22.83,  CLINIC  LIGHTS  AND  EQUIPMENT; 

ELECTRIC  EQUIPMENT  a  to. 23,  CLINIC  LIGnTS  ANu  EQUIPMENT) 
COnTROlS  «  CLINIC  CONTROLS,  3*  HEATING,  207.1  COOLING) 

End  Zune 7 

•  • 

ZONt  3  "INTERIOR  CZllNtS  a,  5,  6.  7)": 

ORIGIN;  (0,0, 0)1 

INTERNAL  HASS;  PaALLl  (5084.5  9T  1); 

IwTE»NAl  HASS;  P a ALL2  (225  BY  1)S 
SLAB  ON  GRADE  FLOOR: 

FACING  (E)  FLOOR  1  (3145.5  BY  1); 

ROOF; 

facing  (si  rojfi  (sias.s  by  id 

people  *  4a,  all  zones  people) 

lights  a  14.34,  CLINIC  LIGHTS  AND  EQUIPMENT) 

ELECTRIC  EUUIPMENT  a  8.64,  CLINIC  LIGHTS  AND  EQUIPMENT) 
CONTROLS  »  CLINIC  CONTROLS,  15  HEATING,  104.8  COOLING; 
EnD  ZONE) 

ZONE  8  "X-RAY"! 

ORIGIN;  (0,0,0)) 

internal  pass;  p«alli  (1404  by  id 
internal  HASS:  PNALL2  (36  BY  1)) 
slab  on  uRade  floor: 

facing  (E)  FLOOR 1  (474  BY  1)) 

ROOF: 

facing  (3)  HOOF1  (474  BY  l>) 

PEOPLE  «  5,  ALL  ZONES  PEOPLE) 

LIGHTS  *  3.46,  CLINIC  LIGHTS  AND  EQUIPMENT) 

ELECTRIC  EUUIPMENT  a  28.67,  CLINIC  LIGHTS  AND  EQUIPMENT) 
CONTROLS  »  CLINIC  CONTROLS,  0  HEATING,  1m4  COOLING) 

EnD  ZONE) 

End  BUILDING  INSCRIPTION) 

BEGIN  FAN  SYSTEM  DESCRIPTION) 

HJLTIZOnE  SYSTEM  1  "MAIN  FAN  SYSTEM"  SERVING  ZONES  1,2, 3, 8) 

F JR  ZONE  It 

EXHAUST  AIR  VOLUME  a  1000) 

SUPPLY  AIR  VOLUME  ■  2l«0) 

ENO) 

FuR  ZONE  2: 

SUPPLY  AIR  VOLUME  a  6360) 

END  ZONE) 

FIJP  ZONE  3 1 

EXHAUST  AIR  VOLUME  a  600) 

SUPPLY  Air  VOLUME  a  2480) 

END  ZUNE) 

fur  Zune  o: 

SUPPLY  AIR  VJLUME  a  82<») 

FNO; 

EQUIPMENT  SCHEDULES! 

SYSTEM  OPERATION  a  OFF,  FROM  0 1  JAN  THRU  31DEC) 

HEATING  COIL  OPERATION  a  OFF,  FROM  Ol"AV  Th»'J  25SEP) 
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OTHER  SYSTEM  PARAMETERS; 

SUPPLY  F AN  EFFICIENCY  a  .381 
HUT  OECK  CONTROL  a  OUTSIDE  AIR  CONTROLLED; 

HOT  DECK  CONTROL  SCHEDULE  a  C 1 20  AT  10#  SO  AT  70); 
COLD  DECK  CONTROL  a  FIXED  SET  POINT; 

COLO  OFCK  TEMPERAfURE  »  60.; 

COLD  DECK  THROTTLING  RANGE  a  5T 
MIXED  AIR  CONTROL  a  FIXED  AMOUNT; 

OUTSIDE  AIR  VOLUME  3  4114,1 

end; 

COOLING  COIL  DESIGN  PARAMETERS; 

COIL  TYPE  s  Dx; 

ENTERING  AIR  URY  BULB  TEMPERATURE  a  87.6; 

ENTERING  AIR  *ET  BULB  TEMPERATURE  a  70.3; 

LEAVING  AIR  DRY  BULB  TEMPERATURE  *  bl.; 

LEAVING  AIR  *ET  BULB  TEMPERATURE  a  5 9.; 

AIR  FACE  VELOCITY  a  510.6; 

AIR  VULU«E  FLU*  RATE  a  15760; 

BaRUMETrIC  PRESSURE  a  005; 

LEAVING  REFRIGERANT  TEMPERATURES05.; 

ENTERING  REFRIGERANT  TEMPERATURE  3  05; 
total  cooling  load  a  600; 
number  of  tube  ciwcuiisajo; 

END; 

ox  condensing  unit  parameters: 

RP*RCU(. 40349281,. 21287 191,. 39339793); 

OESIGN  SATURATED  3UCTION  TEMPER ATURiaufl; 

DESIGN  SATURATED  CONDENSING  TEMPERA TUREa 1  JO; 
OESIGN  FULL  LOAD  PO*ER  RATIO*. 351 ; 

DX  CONDENSING  UNIT  CAPACIT Y*600; 

End  dx  condensing  unit  parameters; 

END  system; 

END  Fan  SYSTEM  DESCRIPTION; 

BEGIN  CENTRAL  PLANT  DESCRIPTION; 

PLANT  1  "DUMMY  PLANT"  SERVING  ALL  SYSTEMS; 
FUIUPMEhT  SELECTION: 

1  BOILER  OF  SIZE  100; 

END  EQUIPMENT  SELECTION; 

eno  plant; 

f.no  central  plant  description; 

end  INPUT; 


INPUT  FT LE  s  DCMCC4I 


**  This  is  the  dental  clinic  used  in  the  blast  validation  (7/i*/*n 

*•  STUDIES.  it  has  been  SIMPLIFIED  To  A  FOUR  ZUNt  MODEL. 

**  The  hALL/FLCJON/PE JPLE/f  TC.  HAVE  ALL  BEEN  LUMPED  TOGETHER. 

*»  ThE  fan  $»STF.m  HAS  NOT  BEEN  MODIFIED.  THt  CRAWL 

*«  space  is  included  in  the  model. 

•* 

**  THE  SYSTEM  OPERATION  SCHEDULE  has  Changed  FROM  default  n/ti/iil) 

*•  TO  "OFF *  and  the  HEATING  COIL  SCHEDULE  **a  CHANGED  FROM 

**  THAT  FOR  FT.  HOOD  TO  THAT  USED  FOR  RALEIGH,  NC. 

•  • 

**  The  amount  of  HEATING  AnO  COOLING  IS  SET  TO  KEEP  THE 

♦»  BUILDING  TEMPERATURE  BETWEEN  66  AND  78F  AlL  TEAR. 

•  » 

MEG IN  INPUT; 

RUN  CONTROL:  new  ZONES, 

NEW  AIR  SYSTEMS, 

PLANT, 

UNITS! OuTsENGLISH), 

REPU«TS(ZONE  LOADS, SYSTEM, SYSTEM  LOAOS,COIL  LOAOS, PLANT  LO«OS,  <*ALL S,  ZONE); 

temporary  location: 

RALNC  *  (LAT  s  35. M,  LONG  =  7B.B3,  TZ  *  5); 

FwOj 

temporary  design  oays: 

RALNCSUM  s  (HIGHS  92,  LOW*  71,  MB*  75,  DATE*  21JUL, 

PRES*  405,  *3*  440,  Dtps  270, 

CLEARNESS*  1,  WEEKDAY); 

RALNCWIN  s  (HIGH*  29,  LOW*  14,  WB*  10,  DATE”  2i**AN, 

PRES*  405,  W3*  1320,  DIRs  325, 

CLEARNESS*  .1,  WEEKEND); 

EnO; 

TEMPORAhy  SCHEOuLE  (OFF): 

SUNDAY  THRU  SATURDAY  *  (00  TO  24  -  OFF), 
holiday  *  Sunday; 

END; 

TEMPORARY  SCHEOULE  (ALL  ZONES  PEOPLE): 

MONDAY  THRU  FRIDAY  s  (17  TO  07  -  0  .  , . 5 , . R4, .92 , . 79, . 52 , . 50, . 75 , 

.66, ,61 , .20) , 

SATURDAY  Thru  SUNUAY  *  (00  TO  29  -  0), 
mu:, iday  *  Sunday; 

eno; 

TEMPORARY  SCHEDULE  (CLINIC  LIGHTS  AND  EGUJPmENT): 

MONOAY  THPU  FRIDAY  s  (19  TO  07  -  .34,.56».9B».94,.94,.8N, 

.72,.91,.9B,.95,.79,.«0,.40), 

SATURDAY  THRU  SUNDAY  *  (00  TO  24  •  .3a), 
mulioay  *  Sunday; 

Eno; 

TEMPORARY  CUNTRUL3  (CLINIC  CONTROLS): 

PROFILES: 

CONSTANT  s  (1  AT  6 6,  0  AT  66,  -.125  AT  TO,  -1  AT  140); 

SCHEDULES: 
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-ONOAY  Th«U  SUNDAY  s  (UO  TO  24  -  CONSTANT)* 

HOLIDAY  s  SUNDAY* 

End; 

T£MPOHAHY  NALLS; 

Em ALL  1  s  Cfi«ICK  -  FACE  4  IN, 

CONCHtTt  -  CEMENT  MORTAR  1/2  IN, 

CONCRETE  -  CEMENT  mqrtAH  1/2  IN, 

CONCRETE  -  CEMENT  MURTAR  1/2  IN, 

concrete  -  cement  mortar  1/2  in, 
cj  -  4  in  hr  concrete  block, 

HI  -  AIRSPACE  resistance, 

BulLDINO  hoard  -  GYPSUM  PLASTER  1  /  2  IN), 

P«*LL1  s  (HuIlDING  hoard  -  GYPSUM  PLASTER  I  /  2  IN, 

B 1  -  AIRSPACE  RESISTANCE, 

building  boapu  -  gypsum  plaster  i  /  2  in), 

P«ALL2  =  (C8  -  a  IN  H*  CONCRETE  BLOCK, 

B 1  -  AIRSPACE  resistance, 

building  BOARD  -  GYPSUM  PLASTER  1  /  2  In), 

CP WALL  *  (A  1  -  1  IN  STUCCO, 

CIO  -  S  IN  MW  CONCRETE, 

El  -  3  /  4  IN  PLASTER  OR  gyp  HOARD)) 

end; 

TEMPORARY  ROOFS: 

RUOF1  s  ( E2  -  1/  2  IN  SLAG  OR  STONE, 

E3  -  3/8  IN  FELT  AND  MEMBRANE, 

A3  -  STEEL  SIDING, 

£4  -  CEILING  AIRSPACE, 

34  -  3  IN  INSULATION, 

E5  -  ACOUSTIC  TILE), 

CPCEIL  3(FInISM  FLOORING  -  TILE  1/16  IN, 

CIO  -  S  IN  Hw  CONCRETE, 

Bt  -  AIRSPACE  RESISTANCE, 

B2  •  I  In  INSULATION); 

END; 

TEMPORARY  FLOORS; 

FLOOR 1  3  (02  -  I  IN  INSULATION, 

Hi  -  AIRSPACE  RESISTANCE, 

CIO  -  S  IN  HW  CONCRETE, 

FINISH  FLOORING  -  TILE  1/16  IN), 

CPFLOOR  3  (OIHT  12  IN); 

EhD; 

TEMPORARY  DOORS: 

WINDOW  PANEL  3  (GLASS  -  HEAT  ABSORBING  PLATE  1/  2  IN, 
INSULATION  -  CELLULAR  GLASS  2  IN, 

C3  -  4  IN  Hw  CONCRETE  BLOCK, 

building  board  -  gypsum  plaster  i  /  2  in); 

End; 

PROJECT*  "DENTAL  CLINIC  -  FT  BRAGG  NC"; 

location  *  ralnC; 

ground  TEMPERATURE  s  (09, BO, 61, 62,66,70,74, 72, 64, 36,64,61)1 
WEATHER  TAPE  FROM  01 JAN  thru  3 1  DEC  I 
9EGIN  BUILDING  DESCRIPTION; 

NORTH  AXIS  s  0.; 


i«o,  *  *  27o; 


DIMENSIONS:  H  s  9.,  N  s  0,  E  s  90,  S  s 
SljUR  DISTRIBUTION  s  -1; 

*» 

CRAnL  SPACE  1  0 0 0  "CRAwL  SPACE “ J 
ORIGIN:(0,0,-2.S); 

NORTH  Axis  s  0! 

CRAWL  SPACE  CEILINGS 

STARTING  AT  10,0,2.5)  FACING  IS)  CPCFIL  (92  By  102); 

SLAB  ON  GRADE  FLUOR: 

STARTING  AT  (0,102,0)  FACING  (S)  CPFLuOR  (92  dY  I02)> 
BASFMENT  WALLS: 

STARTING  AT  (O,0,0)  FACING  (S)  CPwALL  (92  BT  2.5), 

STARTING  AT  (92,0,0)  FACING  (fc)  CPWALL  (102  B V  2.5), 
STARTING  AT  (92,102,0)  FACING  (N)  CPwALL  (92  bY  2.5), 
STARTING  AT  (0,102,0)  FACING  0*0  CPwALL  (102  BY  2.5JJ 
EvD  zone; 

•  . 

zone  i  -nurth  exterior  zones  a,2)"s 

URIGIN;  (0,0, 0)1 
EXTFRlUR  WALLS: 

facing  (N)  EWALL 1  (95  BY  H) 

WITH  1 I NOONS  OF  TYPE  SINGLE  P*NE  TINTED  wInDUw 
(13.5  BY  4.25)  AT  (0,a) 

WITH  DUOR  UF  TYPE  WINDOW  PANEL 
(13.3  BY  4)  AT  CO, 0) 

WITH  overhang  (98  by  ?)  at  (-so,m), 
facing  (wj  ehalli  ( 19  by  h) 

with  OVERHANG  (108  PY  3)  AT  (-3,H); 
internal  maSs:  PwALLl  (843.5  By  l); 

INTERNAL  mass:  Pw*LL2  (17t  By  l); 

FLOOR  OVE°  CRAWL  SPACE: 

Facing  (E)  FLOORl  (855  BY  1)) 

ROuFs 

facing  (3)  ROOF  1  (855  BY  1); 
people  =  fc,  all  zones  people; 

LIGHTS  =  7.91,  CLINIC  LIGHTS  AND  EQUIPMENT; 

ELfcCT°IC  EQUIPMENT  s  !7.0fc,  CLINIC  LIGHTS  AND  EQUIPMENT; 
GAS  EQUIPMENT  =  5,  CLINIC  LIGHTS  AND  EQUIPMENT } 

CONTROLS  s  CLINIC  CONTROLS,  0  HEATING,  140.4  COOLING; 

EnO  zune; 

Zone  2  "Exterior  zones  <3,9,io)"» 
origin:  (0,0,0); 

EXTERIOR  WALLS: 

FACING  (3)  EWALL1  (92  BY  R) 

WITH  WINDOWS  OF  TYPE  SINGLt  PANE  TINTED  wlNDuw 
(43.4  BY  4,25)  AT  (0,4) 

WITH  OuORS  OF  TYPE  WINDOW  PANEL 
(2fc.fc  BY  4)  AT  (0,0) 
with  overhang  (98  by  3)  at  (-3,hj, 
facing  (E)  EWALL1  (83.5  BY  rt) 

WITH  WINDOWS  OF  TYPE  SINGLt  PAnF  TINTED  wl 
(30.4  HY  4,25)  AT  (0,4) 

WITH  OOOR  OF  TYPE  wlNDOw  PANEL 


(14.95  BY  4)  AT  (0,0) 

.-JlTH  OVERHANGS  008  BY  5)  aT  (-J,H), 

FACING  (a*)  E" ALL  1  (83.5  8r  n) 

•( I  Tm  « I N00«3  OF  TYPE  SINGLE  P«nF  tinted  .yINOj* 
(30.44  HY  4.25)  AT  (0,4) 

•iITH  OUOP  OF  TYPt  aINOOM  PANEL 
09.05  BY  4)  AT  (0,0) 

/»ITH  OVERHANG  (10*. 5  BY  3)  AT  (-3.H)) 

INTERNAL  UASS:  P-kALLI  (246b  0Y  t)) 

INTERNAL  MASS:  P*ALL2  0  35  BY  l)) 

FLOOR  OVER  CRArtL  SPACE: 

FACING  (E)  FL00R1  (3622  By  1)) 

ROuFs 

FACING  (S)  ROOF  1  (3622  BY  j)> 

PEOPLE  a  30,  ALL  ZONES  PEOPLE) 

LIGHTS  a  22.83,  CLINIC  LIGHTS  AND  EOOlPMtNT; 

ELECTRIC  EQUIPMENT  s  10.23,  CLINIC  LIGHTS  AND  EOUtPMtNI ; 
CONTROLS  a  CLINIC  CONTROLS,  30  HEATING,  202.1  COOLING) 

ENO  zone; 

*« 

zone  3  "Interior  (zones  4,5,6,7)"s 
origins  (o,o,o)i 

INTERNAL  MASS:  PHALLI  (5089.5  BY  l); 

INTERNAL  MASS:  PMALL2  (225  BY  1)| 

FLOOR  OVER  CRAmL  SPACE: 

FACING  (E)  FL00R1  (3145.5  BY  1); 

ROOF: 

FACING  (S)  ROOF  1  (3145.5  BY  1)1 
PEOPLE  =  44,  ALL  ZONES  PEOPLE) 

LIGHTS  a  14.34,  CLINIC  LIGHTS  AND  EQUIPMENT) 

ELECTRIC  Equipment  t  3.64,  CLINIC  LIGHTS  AhD  EQUIPMENT) 
CONTROLS  a  CLINIC  CONTROLS,  15  HEATING,  104.8  COOLING) 
END  ZlJNt; 

ZONE  8  "X-RAY-: 

ORIGIN;  (0,0,0)) 

internal  mass:  p*alli  U40«  by  d: 

INTERNAL  mass:  PhALLZ  (36  BY  J); 

FLOOR  OVER  CRAhL  SPACE: 

FACING  (E)  FLOOR  1  (974  BY  1)) 

HOOF; 

FACING  (S)  R00F1  (974  BY  D) 

PEOPLE  a  5,  ALL  ZONES  PEOPLE) 

LIGHTS  a  3.96,  CLINIC  LIGHTS  AND  EQUIPMENT; 

ELECTPIC  EQUIPMENT  a  28.87,  CLINIC  LIGHTS  AND  EQUlPMEM) 

CONTROLS  a  CLINIC  CONTROLS,  0  HEATING,  149  CUOtlNG) 

EnO  ZONtl 

end  building  description: 

•1EGIN  FAN  SYSTEM  DESCRIPTION; 

)0L  T I  ZONE  SYSTEM  \  "VaIN  FAN  SYSTEM"  SERVING  ZOr.FS  1,2,3, S) 

FOR  ZONE  i: 

EXHAUST  AIP  VOLUME  =  1000) 

SUPPLY  AIR  VOLUME  a  2190) 


fur  zuut  a 

supply  ai«  volume  =  o3o0; 
em)  zone; 

FOR  ZjNE  IS 

E*H*0ST  AIR  VOLUME  =  600? 

3UPPL)  AjR  VOLUME  *  2960; 

E/jD  ZONES 
FijR  ZONE  d  S 

SUPPLY  A;R  VOLUME  s  829; 

£  f  0 ; 

EQUIPMENT  SCHEDULES: 

SYSTEM  OPERATION  *  OFF,  FRUM  OlJAN  THRU  AtOEC; 
HEATING  COIL  OPERATION  s  OFF ,  FROM  Ol^AY  THRU  253EPS 

END; 

OTHER  SYSTEM  PARAMETERS; 

supply  fan  efficiency  s  .is; 

HUT  DtCK  CONTROL  s  OUTSIDE  AIR  CONTROLLED; 

HUT  DECK  CONTROL  SCHEDULE  *  (120  AT  10,  *0  AT  70); 

COLD  DECK  CONTRUL  s  FIXED  SET  POINT; 

CULD  UECK  TEMREHATURE  s  60.; 

culo  deck  Throttling  range  *  5; 

MI*EO  AIR  CONTROL  a  FIXED  AMOUNT; 

OUTSIDE  AIR  VOLUME  a  Dili,) 

END; 

COOLING  COIL  DESIGN  PARAMETERS: 

COIL  TYPE  x  Ox; 

entering  air  dry  bulb  temperature  s  bt.6» 

ENTERING  AIR  «ET  BULB  TEMPERATURE  s  7o.it 
LEAVING  air  PHY  duLB  TEMPERATURE  a  61. » 

LEAVING  AIR  ret  BULB  TEMPERATURE  a  59.; 

AIR  FACE  VELOCITY  x  516.61 
AIR  VOLUME  FLOW  RATE  a  15760; 

BAROMETRIC  PRESSURE  a  605; 

Lt AVInG  refrigerant  TE“PE«ATUREx65.; 

ENTERING  REFRIGERANT  TEMPERATURE  »  65; 

TOTAL  COOLING  LOAD  s  600; 

number  uf  tube  circuitsxzo; 

End; 

Ox  CONDENSING  UNIT  PARAMETERS; 

RPhRCD ( .603o9281f.2I?0719l,. 395397 93); 

DESIGN  SATURATED  SUCTION  TEMPERATuRt»60; 

DESIGN  SATURATED  CONDENSING  TEMpERATUREx 1 10 ; 

DESIGN  FULL  LOAD  POrtER  RATIO8. 351; 

OX  CONDENSING  UNIT  C APAC I T Y*600 | 

END  OX  C0NDEN3ING  UNIT  PARAMETERS; 

End  system; 

E> 0  Fan  SYSTEM  DESCRIPTION; 

begin  central  plant  description; 

PLANT  1  "DUMMY  PLANT"  SERVING  ALL  SYSTEMS) 

FUUIPMEnT  SELECTION; 

I  BOILER  OF  3IZE  10O; 

END  equipment  selection; 

END  PLANT; 
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CERL  DISTRIBUTION 


Chief  of  Engineers 
ATTU:  Tech  Monitor 
MTU:  0AEU-AS1-L  m 
A1TU:  OAEU-CCF 
Alik:  OAEU-CM 
Alik:  OAte-CME 
Alik:  OAfk-tWk  « 

AMk:  OAEH-CMO 
Alik:  DAEU-CWP 
ATTk:  OAfk-CC 
Alik:  OAEU-tCC 
AUk:  OAEH-ECE 
ATTk:  OaEH-ZCF 
ATTk:  OAEH-ECS 
ATTk:  DA£k*hO 
ATTk:  OA£k-(0C 
ATTk:  OAEM-kDH 
ATTk:  <U£k-kH 
ATTk:  BAEM-ZCZ 
ATTk:  OAEH-ZCE 
ATTk:  DAEM-ZC1 
ATTk:  OAEH-ZCN 

FCSA.  ATTk:  Library  22060 

FESA.  ATTk:  OET  III  7*90* 

US  Amy  Engl— r  Districts 
ATTk:  Library 
Alaska  99*01 
A1  Batik  09616 
Alba-roue  87103 
Baltlaar*  Z1Z01 
Buffalo  14207 
CharlastOfl  29402 
Chicago  60604 
Dotrolt  48231 
FtrlUt  96301 
Fort  Worth  76102 
Cal  rot ton  77550 
Hunting ton  25721 
Jacksonville  32232 
Japan  96343 
Kansas  City  64106 
Little  Bock  72203 
Los  Angeles  90053 
Louisville  40201 
Neaoklf  30103 
Moblla  36620 
kashrl ? lo  37202 
haw  England  02154 
haw  Orfaant  70160 
Mow  fork  10007 
korfolk  23510 
Oaaka  60102 
Philadelphia  19106 
Pittsburgh  15222 
Portland  97200 
hlyadh  09030 
hock  Island  61201 
Sacraaamto  95014 
San  Francisco  94105 
Savannah  31402 
Seattle  90124 
St.  Louts  63101 
St.  Paul  55101 
Tulsa  74102 
Vicksburg  39180 
Malls  Hallo  99362 
Mtlhtngton  20401 

US  Amy  Engineer  Divisions 
ATTk:  Library 
Euroge  09757 
Huntsville  35007 
Lower  Nlsslsatggl  Valley  391B0 
Middle  East  09038 
Middle  East  (hear)  22601 
Mlsseerl  hirer  MIDI 
kortk  Atlantic  10007 
north  Central  60005 
kortk  Pacific  97208 
Ohio  hirer  46201 
Pacific  Ocean  90050 
South  Atlantic  30303 
South  Pacific  94111 
Southwestern  75202 

US  Areg  Euroge 

HO.  7th  Arty  Training  Co— nl  09114 
ATTk:  AETT6-0EH  15) 

HO.  7th  Arwy  OOCS/Engr.  09403 
ATTk:  AEAEh-EM  (41 
V.  Corps  09079 
ATTk:  AETVOEH  15) 

VII.  Carps  09154 
AlfO:  AETSOCH  (5) 

21st  Support  Co— nd  09325 
AITk:  AthEH  (5) 

Berlin  09742 
ATTk:  AEIA-CM  (2) 

Southern  European  Task  Force  09150 
ATTk:  Afjf-M 6  (3) 

Installation  Support  Activity  09403 
ATTk:  AtUCS'kP 


Bth  USA,  Korea 
ATTA:  EAFE-H  96271 

ATTk:  EAFE-P  96259 

Arre:  EAFE-r  94212 

AOK/US  Cuubined  Forces  Co— nd  96301 

Airu:  CUSA-HHC-CFC/Engr 

USA  Jepen  (uSAAJ) 

Ch,  FE  D1>.  AJLH.FE  96341 
Fee  Engr  (Honshu)  96343 
Fee  Eng r  (Okinawa)  96331 

•ocky  Mt.  Area  80903 

Area  Engineer,  AEDC-Area  Office 
Arnold  Air  Force  Station,  Th  37389 

Kestern  Area  Office,  CE 
Venderberg  AfB ,  CA  93437 

416th  Engineer  Co— nd  60623 
ATTk:  Facilities  Engineer 

US  Military  Acada*  10996 
ATTk:  Facilities  Engineer 
ATTk:  Oept  af  Geography  4 
Coaputer  Science 
ATTk:  OSCPEt/NAEh'A 

Engr.  Studies  Center  20315 
ATfh:  Library 

AWMC,  ATTk:  DBXMR-WE  02172 

USA  AkkCOM  61299 
ATTk:  DKI5-AI-I 
ATTk:  DASAk.IS 

OAkCOM  •  Olr.,  Inst..  4  Sees. 

ATTk:  Facilities  Engineer 
AMAOCON  07101 

Aherkeen  Proving  Ground  21005 
Ar^r  Metis,  and  Mtchnnlct  kes.  Ctr. 
Carpus  Chrlstl  An*  Oepot  78411 
Harry  01— nd  Laberaterloa  20783 

KProvleg  Ground  84022 
ton  Proving  Ground  47250 
Fart  Man— th  0770) 

Letters enny  A—  Depot  17201 
Metlck  (40  Ctr.  01750 
km  Cumberland  An*  Depot  17070 
PiMhlo  Amp  Oepot  oioil 
Mod  klvor  A  rap  Depot  75501 
kedstono  Arsenal  35809 
hock  Island  Arsenal  11299 
Seva—  Artgr  Depot  61074 
Sharp#  Amp  Depot  95331 
Seneca  Amp  Oepot  14541 
TsByhaana  Amp  Oepot  15466 
I— It  Angr  Depot  84074 
Motorvlfet  Arsenal  12189 
T—  Proving  Ground  85364 
Hhlte  Sends  Mlssilt  hanpe  88002 

OLA  ATTk:  0LA-W1  Z2314 

FOhSCOM 

FORSCOM  Engineer,  ATTk:  AFEM-Ft 
ATTk:  Fecllftlds  Engineer 
Fort  Buchanan  00934 
Fort  Iregg  28307 
Fort  CtmpOoU  42223 
Fort  Corson  80513 
Fort  Devens  01433 
Fort  Drue  13501 
Fort  Hoed  75544 
Fort  Indian town  Gap  17003 
Fort  Irwin  92311 
Fort  Sa  Houston  76234 
Fort  Ltult  98433 
Fort  McCoy  54454 
Fort  McPherson  30330 
Fort  George  6.  Meade  20755 
Fort  Ord  93941 
Fort  Polk  71459 
Fort  Richer ds on  99505 
Fort  (Hey  55442 
Presidio  af  San  Francisco  94129 
Fort  Sheri—  <0037 
Fort  Stewart  31313 
Fort  MalnurlgM  99703 
Vancouver  Iks.  98440 

NSC 

ATTH:  HSLO-F  74234 
ATTM:  Facilities  Engineer 
Fltisinons  AMC  50240 
Mel  ter  heed  amc  20012 

1MSC0M  -  Ch,  Inst).  Dlv. 

ATTk:  Facilities  Engineer 
Arlington  Hell  StAtlon  (2)  22212 
Vint  Hill  Ferns  Station  22155 


HINC 

ATTM:  MTHC-SA  20315 
ATTk:  Facilities  Engineer 
Oekltne  Amy  Best  9462a 
layonna  NOT  07002 
Sunny  Point  MOT  26461 

MAkAOCOM,  ATTN:  DADkA-F  071160 

TAhCOM,  Fee.  Otv.  48090 

TBAOOC 

HQ,  TBAOOC.  ATTM:  ATEk-FE 
ATTM:  Facilities  Engineer 
Fort  Sol  voir  22060 
Fort  kenning  3190S 
Fort  Blits  79616 
Carlisle  Barracks  17013 
Fort  Chaffee  72902 
Fort  01s  06640 
Fort  Eustts  23604 
Fort  Gordon  30905 
Fort  Hanltton  11252 
Fort  BenjAnln  Harrison  46216 
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